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pervisors and  deputy  marshals  in 

Elliott,  Georjg^e  F.,  letter  of  the  Secretary  of  Treasury  in  refer- 
ence to  relief  of  sureties  of 

Engtoeers,  annual  report  of  Chief  of,  in  four  parts— 

(Vol  2,  parti) 

(Vol.  2,  part  2) 

(Vol.  2,  part  3) 

(Vol.  2,  part  3) 

Envelopes.    {See  Postal  service.) 


Falls  of  Saint  Anthony,  report  of  Secretary  of  War  on  condition  of. 

Fees.    (See  Courts  of  the  United  States. ) 

Fifth  Auditor  of  Treasury  Department,  annual  report  of —   — 


Vol. 


27 
29 
28 
27 


18 


21 
27 

21 


27 

27 

16 

33 

27 
15 

21 

27 

21 
21 
27 
21 


27 

29 
29 
14 


21 


21 
16 


95 

260 
205 
132 


116 
242 


51 
110 

33 


128 

68 

2 

268 

92 
1 

50 

81 

37 

24 

125 

41 


161 
257 
262 

1 

1 

246 

30 

1 

1 
1 
1 
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Subject. 


First  Aesistant  Postmaster-General,  annual  report  of 

First  Auditor  of  Treasury  Department,  annual  report  of 

First  Comptroller,  annual  report  of 

annual  report  of  Treasurer  on  accounts  settled- 

by 

Flathead  Indian  Reservation.    (See  Indians.) 
Foreign  commerce.    (See  Commerce  and  Navigation.) 

Foreign  mail  service,  report  of  superintendent  of 

Foreign  relations  of  the  united  States,  pai>ers  relating  to 

Forest  Grove,  Oreg.,  estimate  for  Indian  school  at 

Fort  Monroe,  estimate  for  purchase  of  additional  land  at 

Fort  Point,  Boston  Harbor,  Massachusetts,  report  of  engineers  on 

survey  of  channel  at 

Fort  Smith,  Ark. ,  letter  of  Attomey-Goneral  relative  to  Jail  at 

Fort  Wayne,  Ind.,  letter  from  Secretary  of  Treasury  relative  to 

an  increased  limit  of  cost  of  public  building  at 

Fourth  Auditor  of  Treasury  Department,  annual  report  of 

French  and  American  Claims  Commission : 

Report  of  Secretary  of  State  relative  to 

French  spoliation  olainis,  estimate  of  expenses  for  obtaining 

G. 

General  Land  Office,  annual  report  of  Commissioner  of  (vol.  1^.. 

Geographical  Congress,  report  on  the  Third,  held  at  Venice,  Italy. 

Geolo^cal  Survey,  annual  report  of  Director  of  (vol.  3) . .  • 

Georgia  Shoals,  Massachusetts,  letter  of  Secretary  of  Treasury  rel- 
ative  to  examining .' 

Gibbon,  Col.  John,  annual  report  of  (vol.  1) 

Gloucester,  Mass.,  report  of  engineers  on  survey  of  harbor  at 

Government  Printing  Office,  letter  of  Secretary  of  Treasury  ask- 
ing an  appropriation  for  removal  and  storage  of  material  at.. . 

Grant  &  Co.,  letter  of  Secretary  of  Treasury  relative  to  paying 
interest  on  judgment  in  favor  of 

Greely  Relict  Expedition,  message  of  President  recommending 
return  of  steamer  Alert  to  Great  Britain 

Green  River,  Kentucky,  report  of  engineers  on  survey  of 

Gun  factory,  estimates  of  Secretary  of  Navy  for  erection  of 

Guttenberg,  Iowa,  report  of  engineers  on  survey  of  Miss  ssippi 
River,  near 

H. 

Hampton  Institute,  Virginia,  letter  of  Secretary  of  Treasury  rela- 
tive to  appropriations  for 

Hancock,  Mi^'.  Gen.  W.  S.,  annual  report  of  (vol.  1) 

Harbors  of  Refuge : 

Letter  from  Chief  of  Engineers  relative  to  construction  of 

one  at  Sandy  Bay,  Mass 

Report  of  engineers  on  survey  for  one  at  Ludington,  Mich . . 
Harrisonburg,  Va.,  letter  from  Secretary  of  Treasury  relative  to 

public  building  at 

letter  of  Secretary  of  Treasury  relative  to  ap- 
propriation for  public  building  at 

Hell  Gate,  New  York,  report  of  Secretary  of  War  on  application 

of  appropriation  for  improvement  of 

Hingham  Harbor,  Massachusetts,  report  of  engineers  on  survey  of. 
Hot  Springs,  Ark.,  estimates  for  completion  of  Army  and  ^Navy 

hospital  at 1 

estimates  for  improvements  at 

Huntington,  N.  Y.,  report  of  engineers  on  survey  of 

Hyannis,  Mass.,  report  of  engineers  on  survey  of  harbor  at 
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10 
16 
16 
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232 
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244 
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28 
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162 
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184 
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49 
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122 
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137 
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165 

194 

200 

96 
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Vol. 

No. 
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1. 
Import  dnties,  annual  report  of  refunds 

27 

12 
21 
21 
21 

15 

21 
27 

28 
28 

27 

27 

21 

27 
2-J 

21 

21 

27 
27 
27 

27 

21 

2 
27 
21 

20 

5  16 

17 
27 

27 

21 

28 

21 

28 
28 
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1 

18 
45 
26 

6 

20 

86 

182 

197 

69 

127 

38 

100 
208 

31 

29 

124 

88 

129 

77 

11 

1 

155 

17 

7 

2 

4 

123 

83 

14 

177 

31 
217 
187 

Indian  AflPairs,  annual  report*  of  Commissioner  (vol.  2) 

5 

Indian  Bureau,  report  on  open  market  expenditures.  .^..-. 

estimate  of  deficiency  appropriations  for 

supplementary  estimates  of  appropriations  for. .. 

Indian  Department,  tabular  statements  of  disbursements  made 

for  year  ending  June  30,  1884 

Indian  depredation  claims,  abstract  showing  nature  and  amount 

of  all  claims  reported  since  Febru- 
ary 20, 1884 

report  of  Secretary  of  Interior  on... 

supplemental  report  No.  2  on 

No.  3  on 

Indian  schools,  estimate  of  appropriation  for  school  at  Flathead 
Agency - 

estimate  for  appropriation  for  school  at  Forest 
Grove,  Oreg 

letter  from  the  Secretary  of  Interior  relative  to 
disbursement  of  funds  for  support  of 

letter  of  Secretary  of  Treasury  relative  to  purohas- 
inir  nrooertv  for 

Indians,  Cberokees,  estimates  for  removing  Eastern  band  of 

Devil's  Lake  Reservation,  lett«r  from  Secretary  of  In- 
terior relative  to  jn-anting  right  of  way  to  Jamestown 
and  Northern  Railroad  through 

Flathead  Reservation,  letter  of  Secretary  of  Interior 
relative  to   an   appropriation  for  Catholic  mission 
schools 

Meecalero  Reservation,  letter  from  Secretary  of  Treasury 
relative  to  purchase  of  improvements  within 

Nez  Perc6,  estimate  for  removal  of 

Omaha,  estimate  to  pay  expenses  of  selling  lands 

Osage,  letter  of  Secretary  of  Treasury  relative  to  claim 
of  Captain  Sc  Co.  for  supplies  famished  to.......... 

Znfii  Reservation,  letter  from  Secretary  of  Interior  rel- 
ative to  claims  to  portions  of 

Infantry.     ( See  Army. ) 

Iron-clads.    (^eNavy.) 

Inspector- General,  annual  report  of  (vol.  1) 

2 

Inspector-Generars  Department,  message  from   President  re- 
tnmine  bill  ( H.  R.  1017 )  relative  to 

Interior  Department,  statement  of  the  expenditure  of  the  con- 
tinffent  funds  of  the  several  buureas  of  the 

Interior,  Secretary  of.    {See  Secretary  of  the  Interior.) 
Internal  commerce  - , .-  -,...,,,,,#, .,..,-, ...... .... .... 

2,3 

Internal  Revenue,  annual  report  of  Commissioner  of... 

Internal-revenue  collectors,  estimates  to  pav  certain 

Internal-revenue  taxes,  letter  of  Secretary  of  Treasurv  relative 
to  commissions  withheld  from  purchasers  of  private  die-stamps. 

International  Geographical  Congress.     (See  Venice. ) 

International  Meridian  Conference,  report  of  proceedings  of 

Iquiqne.  Peru,  letter  of  Secretary  of  State  relative  to  burning  of 
conaulate  at 

J. 

Jamestown  and  Northern  Railroad,  letter  of  Secretary  of  In- 
terior relative  to  right  of  way  through  DeviVs  Lake  Indian 
Reservation  to 

Japan,  estimates  of  appropriation  to  pay  interpreter  of  United 

States  legation  in 

message  of    President  relative  to  donation  of  ground  for 
United  States  legation  in 
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Jefferson  City,  Mo.,  letter  of  Secretary  of  Treasury  on  iucreasiDg 

appropriation  for  public  building  at 

Juoge-Advocate  General,  annual  report  of  (vol.  I) 

K. 

Kansas  City,  Mo.,  letter  of  Secretary  of  Treasury  on  additional 
appropriation  for  public  buildine  at 

Ker,  W.  W.,  letter  of  Secretary  ot  Treasury  relative  to  paying, 
for  services 

Key  West,  Fla.,  letter  from  Secretary  of  Treasury  relative  to  es- 
tablishing range-light  at 

Kilbonm,  Hallett.  letter  of  Attorney-General  relative  to  paying 
stenographers  in  suit  of 

L. 

Labor  in  Europe,  reports  of  United  States  consuls  on 

Lac  la  Belle  Harbor,  Michigan,  report  of  engineers  on  survey  of. 
Lake  Champlain,  New  York,  report  of  engineers  on  survey  of, 

near  Four  Channels 

Land  laws,  estimate  of  appropriations  from  Secretary  of  Treas- 
ury for  printing ^ 

Lawrenceburg,  Ind.,  report  of  engineers  on  survey  of  harbor  at. 

Lewis  River,  report  of  engineers  on  survey  of 

Light-House  Board,  letter  recommendingestablishment  of  a 

range-light  at  Key  west,  Fla 

letter  relative  to  burning  of  light-house 

tender  Lily 

estimate   for   completing    light-house   at 

mouth  of  Detroit  River 

Lights,  estimate  for  completing  light-house  at  mouth  of  Detroit 

River 

estimate  of  appropriation  for  Abescom  and  Cape  May 

stations 

*  rej^rt  of  Secretarv  of  Treasury  relative  to  additional, 

m  Narraganset  Bay 

Lily  (light-house  tender) : 

Letter  of  Secretary  of  Treasury  relative  to  burning  of 

Claims  for  losses  by  burning  of 

Longitude.    {See  International  Meridian  Congress.) 
Louisville^  Ky.,  letter  from  Secretary  of  Treasury  on  additional 

appropriation  for  public  building  at 

Luaington,  Mich.,  report  of  engineers  on  survey  of  harbor  at.. . 

M. 

Mail  contractors.    (5^  Postal  service.) 
Mail  contracts.    (See  Postal  service.) 

Malo,  J.  T.,  estimate  of  appropriation  to  pay 

Marine  Coips,  report  of  the  commandant  (vol.  1) 

Meridian.    (iS^e  International  Meridian  Conference.) 

Merritt,  Col.  W.,  annual  report  of  (vol.  1) 

Mescalero  Indian  Reservation.    {See  Indians.) 

Messageries  Maritime  Ship  Company,  estimate  to  pay  claim  of.. . 

Miles,  Brig.  Gen.  N.  A.,  annual  report  of  (vol.  I) 

abstract  of  the  militia  force  of  the  United  States 

Militia,  reports  on  (vol.  1) 

Militaiy  Academy,  West  Point,  report  of  Board  of  Visitors  to 

(vol.1) 

estimates  for  building  quarters  at 

petition  of  cadets  relative  to  civilian  appoint- 
ments to  Army 

Militaiy  establishment,  statement  of  expenditures  from  the  appro- 
priation for  the  contingent  expenses  of  the :.. 
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164 

29 

237 

21 

58 

21 

59 

24 
25 
26 
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54 
54 
54 

89 

28 

211 

21 
27 
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28 

154 

174 

21 

58 

21 
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27 

68 
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27 

142 

27 

112 

21 
27 

60 
105 

28 
27 

188 
74 

27 
2 

27 
2 

2 
27 

21 
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120 
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170 
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109 


85 
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XI 


Sabject. 


No.   I  Part. 


Military  prisoo,  reports  on  (vol.  1) 

Minneapolis,  Minn.,  letter  of  Secretary  of  Treasury  relative  to 

appropriation  forpnblic  building  at... 

Mint)  annual  report  of  the  Director  of  the 

production   of     precious 

metals 

Mississippi  River,  report  of  engineers  on  survey  near  Guttenberg, 

Iowa 

Mississippi  River  Commission,  annual  Report  for  1884  of  the 

Missouri,  Kansas  and  Pacific  Railroad,  papers  in  claim  of 

Mobile,  Ala.,  report  of  engineers  on  survey  of  river  and  harbor  at. 
Monahan,  Thomas,  report  of  Secretary  of  State  on  arrest  in 

Mexico  of 

Money-order  system,  annual  report  of  Superintendent  of  the 

N. 

Napa  River,  report  of  engineers  on  survey  of 

Nairagjanset  Bav,  Rhode  Island,  report  of  Secretary  of  Treasury 

relative  to  additional  lights  in 

Natalbany  River,  Louisiana,  report  of  engineers  on  survey  of . . . . 
National  bank  notes,  supplementary  estimate  of  Secretary  of  the 

Treasury  for  printing 

National  fioard  of  Health,  annual  report  for  1884 

Naval  Academy,  annual  report  of  the  sunerintendent  of  (vol.  1). . 
report  of  Secretary  of  Navy  on  death  of  F.  S. 

Strang  at 

Naval  Advisory  Board,  letter  of  Secretary  of  Navy  on  expendi- 
tures of 

Naval  Observatory,  estimates  for  contingent  expenses  of 

Navy :  annual  report  of  the  Surgeon-Gleneral  of  the  (vol  2) 

letter  from  Secretary  of  Treasury  transmittinff  estimates 

to  pay  contractors  for  use  of  yards  by  iron-cTads  of 

Bureau  of  Medicine  and  Surgery  (vol.  2) 

acting  reai^admirals :  report  of  Secretary  of  Navy  on  power 

to  appoint  

vessels  for :  letter  from  Secretary  relative  to  appropriation 

for  machinery  for  new  cruisers 

Nsvy  Department : 

Annual  report  on  civil  employ^  of , 

Estimate  of  appropriation  for  additional  messenger  in 

of  appropriations  for  gun  factory  for 

Statementof  the  exi>enditures  of  contingent  funds  for  1884 

for...   

Navy,  Secretary  of.    (8w  Secretary  of  the  Navy. ) 
Navy-yard,  letter  ftom  Secretary  of  Treasury  transmitting  esti- 
mates for  buildings  at  Norfolk,  Va 

New  England  Transportation  Company,  estimate  to  pay  damages 

for  coilision  with  steamer  Talapoosa 

New  Orleans  Exposition : 

E6timat>e  of  expenses  for  naval  vessels  in  attendance  at 

Estimates  for  a<lditional  appropriation  for 

Message  of  President  relative  to  additional  appropriation  for. 
New  York  City,  report  of  Secretary  of  War  on  improvements  of 

harbor  of. 

Ne«  Perc^  Indiaifs.     {See  Indians.) 

Norfolk  navy-yard,  estimate  for  buildings  at 

O. 

Ohio  River,  report  of  engineers  on  survey  of  bar  opposite  mouth 

of  Licking  River 

Omahas.    (isee  Indians.) 

Orduance,  annual  report  of  Chief  of  (vol.3) 

Osages.  (iSes  Indians.) 

Otis,  Col.£.,  annual  report  of  (vol.  1) 
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253 
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Subject. 


P»rt. 


Pasquotank  River,  report  of  engineers  on  surrey  of 

Pawcatuok  River,  Rhode  Island,  report  of  engineers  on  survey  of. 

Paymaster-General,  annual  report  of  (vol  1) 

Penalty  envelopes,  estimates  for  purchase  of 

Pensacola,  Fla.,  report  of  engineers  on  survey  of  harbor  at 

Pension  attorneys,  report  of  Secretary  of  Interior  on  fees  of 

Pension  Office  building,  estimates  for  gas  pipes  for 


of  appropriation  for  comple- 
of.. 


tion 


Pensions,  annual  report  of  Commissioner  of  (vol.  I) 

Plenro-poeamonia.    (/See  Animals.) 

PocomoKC  River,  report  of  engineers  on  survey  of 

Point  Barrow  Expedition,  report  of  Secretary  of  War  on 

Pope,  Maj.  Gen.  John,  annual  import  of  (vol.  1 ) 

Porter,  Fitz-John,  message  from  President  with  copy  of  appeal  of. 
Portsmouth,  N.  H., report  of  engineers  on  survey  of  harbor  at.. . 
Postaee  stamps,  letter  of  Postmaster-General  relative  to  bids  for. 

Postal  service,  annual  report  of  proposals  accepted 

special 

on  additional  allowances  made  to 

contractors 

estimates  of  the  appropriations  for  year  ending 

June  30,  1886 

estimates  to  supply  deficiencies  in  appropriations 

for 

letter  from  Postmaster-General  relative  to  mail 

contracts 

letter  of  Postmaster-General  relative  to  annul- 
ment of  contracts  for  official  envelopes 

Postmaster-General,  annual  report,  in  1  volume,  embracing  re- 
ports of— 

The  Postmaster-General 

Auditor  of  the  Treasury  for  the  Post-Office  Department.. . 
Letters  from,  relative  to— 

Appropriations,  estimate  for  deficiency 

Claims  of  postmasters,  list  of  claims  allowed  and  disallowed 

from  December  I,  1883,  to  December  1,  1884 

Mail  service,  annual  report  on  contracts  made  for 

annnal  report  on  additional  allowances  to, 

con  t  ractors 

annual  report  of  special 

Official  envelopes  relative  to  annulment  of  contracts  for.. 
Penalty  envelopes,  transmitting  estimates  for  purchase  of. . 
Post-Office  Department,  annnal  report  on  expenditure  of 

contingent  fund 

Postage  stamps,  relative  to  bids  for 

Postmasters,  list  of  claims  for  loss  by  burglary,  fire,  or  other 
causes  allowed  and  disallowed  from  December  1,  1883,  to  De- 
cember 1,  18«4 

Post-Office  Department,  annual  report  on  expenditure  of  con- 
tingent fund 

additional  estimates  of  appropri  ation  for 

money  order  division 

estimate  for  office  of  Auditor  of 

letter  from  Postmaster -General  relative 

to  purchase  of  free  penalty  envelopes.. 

letter  of  Secretary  or  Treasury  relative 

to  paying  ante-bellum  warrants 

Poughkeepsie,  N.  Y.,  letter  from  Secretary  of  Treasury  relative 

to  completiuc  public  building  at 

Powow  Kiver,  Massachusetts,  report  of  engineers  on  survey  of. . . 
Precious  metals,  annuM  report  on  production  of 
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28 

207 
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255 

27 

155 

28 

176 

26 

219 

27 

175 
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156 
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21 

14 
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187 
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151 
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15 

21 

16 

21 

42 

21 

40 

21 

57 

27 

1^ 

28 

191 

28 

215 
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1 

Part. 


PreeideDt  of  the  United  States,  commauieations  from— 

Annoal  Message  and'  accompanying  docnments,  second 

session,  Forty-eighth  Congress 

Alert  (steamer),  recommending  ret  am  to  Great  Britain.... 

Civil  Service  Commission,  annual  report  of 

California  and  Oregon  Railroad,  relative  to  appointment  of 

commissioners  to  examine *. .. 

Inspector-General's  Department,  returning  bill  (H.  R.  1017) 

relative  to 

National  Board  of  Health,  transmitting  annual  report  of.. 
New  Orleans  Exposition,  relative  to  additional  appropri- 
ation for 

Porter,  Fitz-John,  copy  of  appeal  of 

Union  Pacilio  Railway  Company,  report  of  Government 

directors  of 

Transmits,  by  message,  communications,  &c.,  from — 
PMimatUr-General : 

First  Assistant  Postmaster-General 

Second  Assistant  Postmaster-General 

Superintendent  of  foreign  mails 

of  the  money-order  system 

of  Railway  Mail  Service 

Third  Assistant  Postmasrer-General 

Toi>ographer  of  the  Post-Office  Department 

SecTttarif  of  Natu  • 

Acting  rear  admirals,  relative  to  appointment  of 

Secretary  of  State : 

Buenos  Ayres,  relative  to  consul  at 

Collisions  at  sea,  report  in  regard  to  preventing 

Congo  Conference,  relative  to 


Consular  service,  report  on 

Corea,  relative  to  detailing  Army  officers  for  military  in- 
structors in 

French  and  American  Claims  Commission,  report  relative  to .  1 1 

International  Meridian  Conference,  transmitting  proceed- 

ingsof. 

Japan,  relative  to  donation  of  ground  for  United  States 

legation  in 

Monahan,  T.  J.,  report  on  arrest  in  Mexico  of 

Santos,  Julio  R.,  report  relative  to  arrest  in  Ecuador  of. .. 

South  American  Commissioners,  annual  report  of 

Private  die-stamps,  letter  of  Secretary  of  Treasury  relative  to 

commissions  withheld  from  purchasers  of 

Private  land  claims,  New  Mexico : 

Report  of  Secretary  of  Interior  on  claim  of  Antonio  de  Sal- 

azar,  No.  132 

Report  of  Secretary  of  Interior  on  claim  of  Sebastian  de 

Vargas,  No.  1:17 

Report  of  Secretary  of  Interior  on  Cafiada  de  Cochite  grant, 

Poblic  buildings,  letter  from  Secretary  of  Treasury  relative  to 

Eurchase  of  site  and  erection  of,  at  Harrison- 
urg,  Va 

letter  from  Secretary  of  Treasury  relative  to 
completing  post-office  building  at  Pough- 

keepsie,  N.  Y 

letter  of  Secretary  of  Treasury  relative  to  addi- 
tional appropriations  for 

letter  of  Secri^tary  of  Treasury  relative  to  sal- 
ary of  inspector 

letter  of  Secretary  of  Treasury  relative  to  ap- 
propriation for  repairs  of 

Public  buildings  and  gronods,  Washington,  D.C.,  report  of  offi- 
cer in  charge  of  new  State,  War,  and  Navy  building  (vol.  1) 
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Subject. 


Public  documents,  annnal  report  of  Secretary  of  Interior  on  dis- 
tribution of 

Public  lands,  list  of  suspended  entries  of  lands  acted  upon  by  the 
Board  of  Equitable  Adjudication 

Puyallup  River,  report  of  engineers  on  survey  of , 


Q. 

Quartermaster-General,  annnal  report  of  (vol.  1) 

Quincy  Bay,  Illinois,  report  of  engineers  on  survey  of  Whipple 
Creek  in 


R. 

Railroads.    {See  also  under  head  of  respecti  ve  corporations. ) 

annual  report  of  Commissioner  of  (vol.  1) 

Railway  Mail  Service,  annnal  report  of  the  Superintendent  of  the. 
Rebellion  Records.    {See  also  Records  of  the  Rebellion)  (vol.  1).. 

Receipts  and  expenditures,  annual  report  for  1880 

Records  of  the  Rebellion,  report  of  officer  in  charge  of  publication 

(vol.1) 

report  of  Secretary  of  War  on  distribu- 
tion of .' 

Red  River,  report  of  engineers  on  survey  of 

Register  of  Treasury,  annual  report  of 

Rice,  S.  F.,  letter  of  Secretary  of  Treasury  relative  to  paying 

claim  of ' 

Right  of  way,  letter  from  Secretary  of  Interior  relative  to  grant- 
ing same  to  Jamestown  and  Northern  Railroad  through  Devil's 

Lake  Indian  Reservation 

Rivers  dnd  harbors.    {See  also  under  head  of  respective  names  of 
rivers.) 
report  of    Secretary  of  War  on   improve- 
ments of 

letter  of  Secretary  of  War  relative  to  mis- 
use of  piers  and  breakwaters 

Rock  Island  Arsenal,  letter  of  Secretary  of  War  relative  to  ap- 
propriations for  water-power  pool  at 

S. 

Saint  Joseph,  Mo.,  letter  from  Secretary  of  Treasury  on  addi- 
tional appropriation  for  public  building  at 

Saint  Joseph's  River,  Idaho,  report  of  engineers  on  survey  of.... 

Saint  Louis  River  and  Bay,  Wisconsin,  report  of  engineers  on 
survey  of 

Salmon  River,  New  York,  report  of  engineers  on  survey  of 

Sandy  Bay,  Massachusetts,  letter  of  Secretary  of  War  relative  to 
constructing  harbor  of  refuge  at 

Santos,  Julio  R.,  letter  from  Secretary  of  State  relative  to  arrest 
in  Ecuador  of 

Saranac  River,  reports  of  engineers  on  survey  of 

Sault  Sainte  Mary  Canal,  letter  from  Secretary  of  War  with  re- 
port of  engineers  on  lockage  at 

Scajacuada  Creek,  New  York,  report  of  engineers  on  survey  of.. 

Schotield,  Maj.  Gen.  J.  M.,  annual  report  of  (vol.  1) 

Scioto  River,  Ohio,  report  of  engineers  on  survey  of 

Second  Assistant  Postmaster-General,  annual  report  of 

Second  Auditor  of  Treasury  Department,  annual  report  of. 

letter  asking  addition- 
al accommodations 
for  office 

Second  Comptroller  of  Treasury  Department,  annual  report  of.. 
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Vol. 

No. 
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17 

20 

86 
182 
197 

38 

18 

31 
40 

15 

16 

42 
93 

13 

11 

47 
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Secretary  of  the  Interior: 

Annnal  report  of,  in  4  volumes,  cmbraciug  reports  from— 
The  Secretary  ^vol.  li - 

11 
11 
14 
IS 
11 
11 
13 

2.1 
29 

21 

21 

27 
28 
28 

21 

21 

21 
21 

21 

21 

21 
27 

21 

21 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 

21 

29 

29 

5 

Conunimtonevof  the  General  liand  Office  Tvol.  1^ 

5 

Commissioner  of  Education  (vol.  4) v 

Commissioner  of  Indian  Affairs  (vol.  2) -- 

5 
5 

Commissioner  of  Pensions  (vol.  1.) i. 

Commissioner  of  Railroads  (vol.  1) 

5 
5 

Director  of  Geological  Survey  (vol.  3) 

5 

Lietters  from,  relative  to— 

Bureau  of  Catholic  Missions,  asking  appropriations  for 

California  and  Oregon  Railroad,  relative  to  appointment  of 
commissioners  t«  examine 

Contingent  fund,  statement  of  the  expenditure  of  the  funds 
of  the  several  bureaus  of  the  Interior  Department  for 
vear  endinir  June.  1884 

Indian  depreaation  claims : 

Abstract  showing  the  nature,  character,  and  amount  re- 
ported since  February  20,  1884 

Abstract  of  claims  since  December  10,  1884,  to  January 
13,1885 ! 

Supplemental  report  No.  2,  on 

No.  3,  on .- 

Indian  schools,  relative  to  disbursement  of  funds  for  sup- 
port of.-..'. 

Indian  service,  statement  of  open  market  expenditures  for, 
fiY>mFobruaiy  1, 1884,  to  June  30,  1H84 

Jamestown  and  Northern  Railroad,  in  regard  to  granting 
right  of  way  through  Devil's  Lake  Indian  Reservation 
to 

Pension  attomev.  relative  to  fees  of 

Private  land  claims,  report  relative  to  claim  of  Antonio  de 

Salazar,  No.  132 

on  claim  of  Sebastian  de  Vargas, 
No.  137 

on  CaQada  de  Cochite  grant 

No.  136,  New  Mexico 

Pnblic  docnments,  annual  report  on  distribution  of 

Public  lands,  list  of  suspended  entries  of  lands  acted  upon 
by  Board  of  Adjudication S 

Znfii  Indian  Reservation,  relating  to  alleged  claims  to  por- 
tions of. 

Secretary  of  the  Navy : 

Annnal  report  (in  2  volumes),  embracing  reports  from— 
The  Secretarv  ( vol.  1^ .- 

3 

Admiral  of  the  Navv  (vol.  1 ) 

3 

Advisory  Board  and  its  proceedings  ( vol.  1) 

3 

Bureau  of  Construction  and  Repair  (vol.  1) 

3 

Equipment  and   Recruiting  (vol.  1)...... ...... 

3 

Medicine  and  Surgery  (vol.  2)... 

3 

Navigation  (vol.  1) 

3 

Ordnance  (vol.  1) .- 

3 

Provisions  and  Clothiufir  T  vol.  1^  

3 

Steam  Enfrineerinir  T vol.  1^ 

3 

Yards  and  Docks  (vol.1)  

3 

Estimates  of  the  Secretary's  office,  and  pay  of  the  Navy 
(vol.  1) 

3 

Marine  Corns  (vol.  1^ 

3 

Naval  Acaciemv  fvol.  1^ •.......%....... 

Letters  from,  relative  to — 
Acting  rear  admirals,  on  power  to  appoint 

Compasses,  relative  to  establishing  stations  for  determining 
errors  in «... 

Central  America,  relative  to  assistance  rendered  destitute 
American  citizens  in 
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Vol. 


No.      Parr- 


Secretary  of  the  Navy— Continued. 
Letters  fix>m.  relative  to- 
Contingent  fund,  statement  of  the  expenditures  of,  for 

1883 

Druid  (schooner),  estimate  to  pay  owners  damages  sustained 

by  collision  with  U.  S.  S.  Powhatan 

Naval  Advisory  Board,  report  of  expenditures  of 

Navy  Department,  annual  report  on  civil  employes  of 

transmitting  annual  report  on  expendi- 

ture  of  contingent  fund  of. 

Strang,  Frederick  S.,  on  death  at  Naval  Academy  of 

Tallapoo^,  relative  to  sinking  of 

correcting  clerical  error  in  report  relative  to 

sinking  of 

Vessels,  relative  to  appropriation  for  machinery  for  new 

cruisers ^ 

Secretary  of  State : 

Annual  report  upou  foreign  relations 

Labor  in  Europe,  transmitting  consular  reports  on 

Collisions  at  sea,  in  reference  to  international  regulations 
for  preventing 

Congo  Conference,  report  relative  to 

Consular  and  diplomatic  service,  report  on 

Contingent  fund,  statement  of  disbursements  for  year  end- 
ing June  30,  1884,  of  the  State  Department 

French  and  American  Claims  Commission,  report  relative  to. 

International  Meridian  Conference,  report  of  proceedings.. 

Iquique,  Peru,  relative  to  burning  of  consulate  at 

Japan,  relative  to  donation  of  ground  for  United  States  le- 
gation in 

Monahan,  Thomas  R.,  on  arrest  in  Mexico 

Santos,  Julio  R.,  relative  to  arrest  in  Ecuador  of 

South  American  Commissioners,  transmitting  annual  re- 
port, of 

Secretary  of  the  Treasury — 

Annual  report  on  the  finances,  embracing  reports  of — 

The  Secretary,  with  tables 

Annual  report  on  the  state  of  the  finaucen  for  the  year  end- 
ing June  30,  1884 

Commisssioner  of  Internal  Revenue  . .' 

Comptroller  of  the  Currency 

Letters  from,  relative  to— 
AbingdoD,  Va.,  relative  to  appropriation  for  public  bnild- 

iuff  at 

Alaska,  relative  to  fittiuff  up  a  public  building  m 

relative  to  pay  of  civil  officers  in 

relative  to  enforcement  of  laws  in 

Appropriations,  estimates  required  for  year  ending  June, 

1886 

supplemental    estimate  for    printing  na- 

tional'bank  notes 

estimate  of  deficiencies  for  support  of  cer- 
tain tribes  of  Indians 

estimate  for  extra  policemen  for  District 

of  Columbia 

estimate  for  protection  and  improvement 
of  Yellowstone  Park 
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XVII 


Subject. 


Seeretary  of  the  TreMnry— Continued. 
I«etteTB  from,  relative  to— 
Appzopriaiions,  estimate  for  deficienoy  for  State  Depart- 
ment printing  and  binding 

estimate   for   completing  Bght-houBe  at 
mouth  of  Detroit  River 

estimate  for  school  at  Flathead  Agency. .. 

estimate  for  gun  factory  for  Navy  Depart- 
men; 

additional  estimates  for  War  Department. 

estimates  for  buildings  on  Coaster's  Har- 
bor Island  

estimates  for  maintaining  public  order  in 
District  of  Columbia 

estimates  to  pay  contractors  for  use  of 
yards  by  iron-clads 

estimate  for  purchase  of  additional  land 
at  Fort  Monroe 

estimate  of  removal  of  Nez  Perc6  Indians. 

estimate  for  expenses  of  naval  vessels  at 
New  Orleans  Exposition 

estimate  for  office  of  Auditor  of  Post-Office 
Department 

estimate  for  expenses  of  American  and 
Haytien  Claims  Commission 

estimate  for  Contingent  expenses  of  Naval 
Observatory 

estimates  for  building  quarters  at  Military 
Academy 

estimate  to  purchase  history  of  St«te  De- 
partment   

estimate  for  extra  work  in  division  of  war- 
rants  

estimates  of  deficiencies  for  current  year. 

estimate  to  pay  claim  of  Messageries  Mar- 
itime Ship  Company 

estimates  to  pay  certain  internal-revenue 
collectors 

estimate  to  purchase  improvements  on 
Mescalero  Didian  Reservation 

estimates  for  buildings  at  Norfolk  navy- 
yard 

estimates   for  Indian   school    at  Forest 
Grove,  Oreg 

estimate  for  expenses  of  selling  Omaha  In- 
dian lands  

estimate  to  pay  damages  for  collision  of 
Steamer  Tallapoosa 

estimate   of    expenses   for   ascertaining 
French  spoliation  claims 

estimate  for  Abescom  and  Cape  May  light 
stations 

additional  estimates  for  money-order  di- 
vision of  Post-Office  Department 

estimates  for  legation  premises  at  Seoul, 
Corea,and  Bankok 

estimates  for  improving  sanitary  condition 
of  Watervliet  Arsenal 

estimates  for  Hampton  Institute,  Virginia. 

estimates  for  completing  hospital  at  Hot 
Springs,  Ark 

estimates  for  Bureau  of  Labor  Statistics  .. 

estimates  for  improvements  at  Hot  Springs, 
Ark 

supplemental  estimates  of 
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Sabject. 


fieoretary  of  the  Treasury — Contlnned. 
Letters  from,  relative  to — 
AppropriatioDBi  eetimates  for  removing  Eastern  Band  of 

Cherokee  Indians 

estimates  for  gas-pipes  for  new  Pension 

bnilding 

,      estimates  to  pay  claim  of  J.  R.  Carter 

estimate  to  pay  interpreter  to  legation  in 

Japan  

estimates  for  New  Orleans  Exposition 

estimates  for  government  of  Alaska 

estimates  for  completion  of  Pension  Office 

building  

estimates  for  unpaid  judgments  of  Court 

of  Claims 

estimates  for  movable  torpedoes 

estimate  to  reimburse  J.  T.  Malo 

estimate  for  sanitary  improvements   at 

Watertown  Arsenal 

Ashnelot  (U.  8.  S.)»  relative  to  paying  damages  for  collision 

with 

Boston^  Mass.,  relative  to  an  additional  appropriation  for 

public  building  at 

Buenos  Ayres,  relative  to  the  consul  at 

Captain  &,  Co.,  relative  to  claim  of 

Charleston,  W.  Va.,  relative  to  increased  appropriation  for 

^•ubllo  building 
inese  immigration,  on  regulations  for  restricting 

ClaimSySohedule  showing  liA  allowed  by  accounting  officers 

of  the  Treasury 

list  of,  arising  under  act  of  July  4,  1864 

schedule  showing  list  under  exhausted  appropria- 
tions  

Cleveland,  Ohio,  relative  to  additional  appropriations  for 

public  building  at 

Coast  Survey,  annual  report  for  1884 

Coast  and  Geodetic  Survev,  statement  showing  expendi- 
tures made  on  account  of. 

Columbus,  Ohio,  relative  to  public  buildins  at 

Council  Bluffs,  Iowa,  relative  to  public  building  at 

Court  of  Claims,  relative  to  appropriation  for  printing  for.. 
Customs  officers,  transmitting  aunual  report  on  emoluments 

of 

Customs  revenue,  in  relation  to  cost  of  collecting 

Des  Moines,  Iowa,  relative  to  public  buildings  at 

Distilled  spirits,  relative  to  removal  and  entry  from  ware- 
houses  : 

District  of  Columbia,  relative  to  additional  estimates  for 

charitable  institutions  in 

Dubuque,  Iowa,  relative  to  public  building  at 

Duties,  annual  report  of  refund 

Elections,  statement  of  expenditures  for  deputy  marshals 

and  supervisors  of 

Elliott,  George  F.,  relative  to  relief  of  sureties  of 

Fort  Wayne,  Ind.,  relative  to  limit  of  cost  of  public  build- 
ing at  

Oeorgia  Shoals,  Massachusetts,  relative  to  examination  of. 
Oraut  &,  Co.,  relative  to  paying  interest  on  Judgment  in 

favor  of 

Government  Printing  Office,  in  relation  to  appropriation 

for  the  removal  ana  storage  of  material  at 

Harrisonburg,  Va.,  relative  to  erection  of  public  bnilding 

at 

appropriation  for  public 
building  at 
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Subject. 


PATt. 


Seoretary  of  the  Treasury— Continued. 

Lietters  from,  relative  to^ 

Indian  Bureau,  supplementary  estimates  of  appropriations 
from  Interior  Department  for  the .- 

Indian  schools,  relative  to  purchasing  property  for 

Jefferson  City^  Mo.,  relative  to  additional  appropriation 
for  public  building  at 

Kansas  City,  Mo.,  relative  to  an  additional  appropriation 
for  public  building  at 

Ker,  W.W.,  relative  to  paying  for  services 

Key  West,  Fla.,  relative  to  li^ht  at  Northwest  Passage 

Land  laws,  estimate  for  printing 

Ulj  (steamer),  relative  to  burning  of 

transmitting  claims  for  losses  by  burning  of. 

Ix>nisville,  Ky.|  relative  to  additional  appropriation  for 
public  building  at .* 

Minneapolis,  Minn.,  relative  to  public  building  at 

Missouri,  Kansas  and  Pacific  Railroad,  relative  to  claim  of. 

Narraganset   Bay,  Rhode  Island,  relative  to  additional 
lights  in 

Kavy  Department,  estimate  of  appropriation  for  additional 
messenger  in 

Post-Office  warrants,  relative  to  paying  ante-bellum 

Poughkeepsie,  N.  Y.,  relative  to  completing  public  build- 
ing at  

Private  die-stamps,  relative  to  paying  purchasers  of 

Public  buildings,  relative  to  pay  of  inspector 

appropriation  for  repairs  on  .. 

Beoeipts  and  expenditures,  transmitting  report  for  1883  of. 

Bice,  8.  F.,  relative  to  claim  of 

Saint  Joseph,  Mo.,  relative  to  increased  appropriation  for 
public  building  at 

Second  Auditor,  relative  to  additional  accommodations  for 
office  of 

Silver,  relative  to  banks  refusing 

Silver  dollars,  relative  to  transportation  and  storage  of.. . 

Special  agents,  relative  to  list  and  duties  of 

Steam -vessels,  relative  to  law  regulating  feed  pipes 

Syracuse,  N.  Y.,  relative  to  increasing  cost  of  public  build- 
ing at 

Treasury  Department,  report  of  the  contingent  expenses 
for  year  ending  June  30,  1884,  of  the 

Willbur,  J.  M.,  report  on  claim  of 

Wyoming  Territory,  relative  to  printing  revised  laws  of.. 
Seerstsry  of  War : 

Annual  report  of  the,  in  4  volumes,  embracing  reports  of— 

The  Secretary  (vol.1) 

Adjutant- Oeneral  (vol.  1) 

Angur,Brig.  Gen.  C.C.  (vol.1) 

Bradley,  Col.  L.  P.(vol.  1) 

Chiefof  Engineers  (vol.  2,  parti) 

Chief  of  Engineers  (vol.  2,  part  2) 

Chiefof  Engineers  (vol.  2,  part  3) 

Chiefof  Engineers  (vol.  2,  part  4) 

Chiefof  Ordnance  (vol.  3) 
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JOIKT  KESOLUTIOK  to  authorize  the  printing  of  810,000  copies  of  the  Annual  Report  of  the  Com- 
misaioner  of  AKricoIture  for  the  year  1S85. 

R^olved  hy  the  Senateand  MoM$e  of  Hepresmiativei  of  the  United  Statei  of  America  in 
Congre89  asHmhledf  That  there  he  printed  310,000  copies  of  the  Aimnal  Report  of  the 
CoinmiBsioner  of  Agricaltare  for  the  year  1885 ;  200,000  copies  for  the  Dse  of  the  mem- 
hers  of  the  House  of  Representatives,  80,000  for  the  nse  of  the  memhers  of  the  Senate, 
and  30,000  copies  for  the  use  of  the  Department  of  Agriculture;  the  illustrations  for 
the  same  to  he  executed,  under  the  supervision  of  the  Pqhlic  Printer,  in  accordance 
with  directions  of  the  Joint  Committee  on  Printing,  the  work  to  he  suhject  to  the  ap- 
proval of  the  Commissioner  of  Agriculture. 

Sec.  2.  That  the  sum  of  |200,000,  or  so  much  thereof  as  may  he  necessary,  is  hereby 
appropriated,  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to  defray 
the  cost  of  the  publication  of  said  report. 

Approved  March  3,  1885. 
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REPORT 


OF 


THE  COMMISSIONER  OF   AGRICULTURE. 


Department  op  AaEictiLTUBB, 

Washington^  D.  0.,  November  20, 1885, 
To  the  President  : 

I  have  the  honor  to  respectfully  submit  a  report  of  the  affairs  aii4 
operations  of  the  Department  of  Agriculture  during  the  past  year, 
which  have  been  subject  to  my  supervision  since  the  3d  of  April  last. 

This  Department  has  in  its  charge  the  interests  of  an  industrial  class 
far  more  numerous  than  any  other  in  the  country.  With  a  territory  of 
snch  breadth,  a  climate  so  varied,  a  soil  so  generous;  with  a  continuous 
stream  of  agricultural  immigration  pouring  into  our  borders;  with  the 
constantly  increasing  advantages 'derivable  from  improved  skill  and 
ingenious  labor-saving  appliances,  there  is  necessarily  a  corresponding 
enlargement  of  production.  This  renders  necessary  a  wise  distribution 
of  crop  areas,  the  introduction  of  new  products,  and  an  increased  supply 
of  those  products  which  at  present  are  notably  insufficient  to  meet  the 
growing  demands  of  home  consumption.  One  of  the  most  important  of 
these  is  sugar — an  article  of  prime  necessity.  The  development  of  an 
industry  which  combines  agriculture  and  manufacture  is  slow  and  diffi- 
enlt ,'  yet  the  progress  made  in  the  Department's  experiments  during 
the  ))a8t  seasoti,  as  gauged  by  actual  results,  looking  to  the  increased 
production  of  sugar  within  our  own  borders,  is  more  positive  and  sat- 
isfactory than  hitherto,  and  promises  ultimately  the  highest  success. 

There  are  fiberd  whose  production  can  unquestionably  be  made  profit- 
able in  this  country,  and  whose  utilization  only  awaits  successful  in- 
vention and  manufacture.  There  are  fruits  and  other  edible  products 
which  should  enter  into  the  variety  of  our  agricultural  productions  and 
enlarge  our  i^sources  for  meeting  the  demands  of  consumption. 

The  year  has  been  prolific  of  rural  benefaction.  Opening  in  gloom, 
threatening  the  destraction  of  winter  crops  by  severity  of  temperature, 
its  close  is  bright  with  the  cheer  and  blessings  of  abundance  for  man 
and  beast,  produced  at  a  cost  which  is  not  a  burden  to  the  producer, 
and  sold  at  a  price  which  is  not  a  barrier  to  the  poor  consumer.    Thoagh 
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t|ie  product  of  wheat  is  less  than  for  many  years,  the  snpply  ftom  pre- 
vions  harvests  is  ample  for  domestic  and  probable  foreign  reqnirettients. 

The  distinctively  American  product,  maize,  which  dominates  the  till- 
age of  North  and  South,  and,  next  to  grass,  is  the  source  of  our  meat 
production,  is  in  larger  supply  than  ever  before;  while  cotton,  the 
money  crop  of  ten  States,  has  only  once  or  twice  before  been  exceeded 
in  qpantity.  The  soil  has  yielded  a  generous  return  for  the  labors  of 
the  husbandman,  and  the  prosp^dt  fbr  the  future  is  bright  before  him. 
It  is  gratifying  to  observe,  as  seasons  pass  and  agricnltural  methods 
improve,  that  the  soil  ameIioratioi\S  effected  by  drainage  and  greater 
tl^orooghness  of  cultivation  are  reducing  the  effect  of  adverse  meteoro- 
logical colidttidns  of  ex^ssive  moisture  ib  spring,  ati4  drought  in  sum- 
mer, equalizing  the  extreme  results  of  good  and  bad  seasons,  and  giv- 
ing  increased  steadiness  apd  certainty  to  the  efforts  of  the  farmer. 

It  IS  also  gratifying  to  note  that  upon  every  hand  can  be  found  an 
increased  interest  of  the  farmer  in  his  work.  Local  societies  in  th^ 
interest  of  agriculture  are  multiplying  in  number  as  well  as  augmentiDg 
in  size;  interest  in  discussions  upon  agricnltural  topics  is  every  where 
increasing;  and,  indeed,  upon  all  sides  can  be  seen  encouraging  evi- 
deuce  of  the  desire  on  the  part  of  the  farmer  for  the  latest  information 
upon  timely  subjects,  which  shall  enable  him  to  cultivate  the  soil  more 
intelligently  and  scientifically  than  those  who  have  cultivated  it  before 
him,  and  tvhich  shall  also  enable  him  to  leave  it  richer  and  more  pro- 
ductive for  those  who  are  to  follow  him. 

Por  many  years  it  lias  become  more  and  more  apparent  that  one  great 
need  of  the  agricultural  interests  of  the  TTnited  States,  is  a  better  un- 
derstanding and  a  more  intimate  relation  between  the  several  agricult- 
ural colleges  and  experiment  stations,  and  a  more  practical  co-operation 
between  these  institutions  and  the  Department  of  Agriculture. 

Among  my  first  acts  of  administration,  therefore,  was  the  request  pf 
these  institutions  to  send  delegates  to  a  convention  to  meet  at  this 
Department  in  the  month  of  July  last.  The  result  of  that  meeting  was 
most  gratifying.  All  sections  of  the  country  were  represented,  and 
throughout  its  deliberations  there  was  a  manifest  desire  to  co-operate 
with  the  Department  in  its  efforts  to  develop  systems  which  shoold 
better  unify  results  of  experiments  and  reports  upon  them. 

Ihese  agricultural  colleges  were  severally  endowed  by  one  and  the 
same  act  of  Oongress.  They  are  now  separately  carrying  on  experi- 
ments at  an  expense  of  time  and  means,  and  yet  without  any  central 
head  through  which  to  report  and  compare  results  with  each  other. 

TTnited,  these  several  State  organizations,  with  their  carefhlly  tilled 
soil,  their  line  of  mechanical  appliances,  their  scientific  methods  •ofoal- 
tivatlon,  and  their  habits  of  observation  of  every  stage  of  growth,  conld 
engage  in  the  work  of  developing  new  systems  of  agriculture,  the  neces- 
sity for  which  is  fast  approaching;  while  in  a  divided  oonditioni  and 
without  united  purpose,  work  will  be  often  duplicated,  experiments  will 
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be  of  local  valne  only,  ana  commuaitiea  alone,  instead  of  Stales,  will 
have  the  benefit  of  the  valuable  results  of  science  and  practice. 

No  suitable  provision,  however,  having  been  made  by  the  National 
Government  for  any  extended  practical  experiments  in  this  direction, 
it  is  respectfully  submitted  that  the  Department  should  have  full 
authority  and  ample  means  to  avail  itself  of  the  ];>eculiar  advantages 
offered  by  these  endowed  institutions,  in  order  to  test,  in  a  manner  and 
on  a  scale  sufiScient  to  determine  all  questionable  points,  the  adap- 
tability of  new  and  rare  seeds  to  the  various  sections  of  our  country. 
Surely'  the  opportunity  to  use  these  fully-equipped  experimental  farms 
for  the  benefit  of  their  respective  localities  and  of  the  country  at  large 
should  not  be  lost. 

Believing  that  the  Department  of  Agriculture  can,  if  wisely  conducted, 
become  a  vitalizing  center  for  a  more  general  co-operative  effort  for  the 
promotion  of  agricultural  science,  and  that  the  various  Stat6  Experi- 
ment Stations  should  be  encouraged  by  the  most  cordial  co-operation 
on  the  part  of  this  branch  of  the  National  Oovemment,  I  have  endeav- 
ored, with  my  very  limited  means  and  force,  to  organize  a  branch  in 
this  Department  to  take  charge  of  the  returns  from  these  colleges  and 
stations,  and  to  collate  and  distribute  the  information  obtained  for  the 
benefit  of  all  interested  parties. 

I  am  happy  to  say  that  the  institutions  alluded  to  warmly  approve  of 
this  plan,  and  are  aiding  me  with  their  suggestions  and  co-operation. 

The  efforts  which  are  hereafter  to  be  made  to  carry  out  the  unani- 
mously expressed  will  of  the  convention  on  this  subject  deserve  the 
caiefol  consideration  of  Congress. 

THE  BUREAU  OP  ANVHiAJL  INDUSTRY. 

"An  act(for  the  establishment  of  a  Bureau  of  Animal  Industry,  to  pre- 
vent the  importation  of  diseased  cattle,  and  to  provide  means  for  the 
suppression  and  extirpation  of  pleuro-pneumonia  and  other  contagious 
diseases  among  domestic  animals  "  was  approved  May  29, 1884. 

The  objects  and  purposes  of  the  Bureau  are  clearly  defined  in  the 
above  title  of  the  act  establishing  it.  At  the  time  this  act  was  passed 
by  Congress  it  was  not  known  that  the  disease  called  pleuro-pneumonia 
among  cattle  existed  in  any  part  of  the  United  States  west  of  the  Alle- 
ghany Mountains,  but  in  August,  1884,  it  was  discovered  in  the  Stale 
of  Illinois,  and  an  investigation  by  the  officers  of  the  Bureau  revealed  a 
very  extensive  and  alarming  outbreak,  involving  herds  in  Ohio,  Illi- 
nois, and  Kentucky.  Such  measuies  were  adopted  to  prevent  its  fur- 
ther spread  and  to  secure  its  eventual  extirpation  as  were  possible 
under  the  law  and  by  co-operation  with  the  authorities  and  citizens  of 
the  affected  States. 

The  law  establishing  the  Bureau  of  Animal  Industry  does  not  author- 
ize the  slaughter  of  affected  animals,  but  only  authorizes  such  quaran- 
tine as  may  be  necessary  to  prevent  the  spread  of  contagious  diseases 
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from  one  State  or  Territory  into  another.  It  is  consequently  impossible 
for  this  Department  to  maintain  an  effectaal  quarantine  under  the  pres- 
ent law.  The  disease  is  a  peculiar  one,  in  this,  that  in  an  affected  herd 
there  is,  generally,  a  considerable  proportion  of  the  animals  which  are 
affected  in  so  mild  a  form  that  their  illness  is  not  noticed,  and  yet  they 
are  capable  of  communicating  the  contagion  to  other  herds. 

Another  class  of  affected  animals  are  more  severely  attacked,  but 
make  a  partial  recovery,  and  although  the  trained  veterinarian  may  be 
able  to  find  signs  of  disecuse  by  an  examination  of  the  respiratory 
organs,  people  not  skilled  in  such  examinations  can  detect  no  signs  of 
the  plague.  Untbrtunately  ail  animals  once  affected,  whether  the 
attack  has  been  mild  or  severe,  are  dangerous  for  an  indefinite  period 
afterwards.  These  characteristics  make  the  disease  a  very  difficult  one 
to  extirpate,  except  by  the  slaughter  of  all  sick  animals,  and  either  the 
slaughter  or  tlie  quarantine  of  all  that  have  been  exposed.  Such  is 
now  the  policy  and  practice  of  most  civilized  nations. 

To  protect  the  great  cattle  interests  of  this  country  requires  vigorous 
means  and  measures.  The  existence  of  pleuro-pneumonia  and  other 
contagious  diseases  has  had  a  very  serious  effect  upon  our  foreign  and 
interstate  commerce  in  living  animals.  Great  Britain,  on  account  of  it, 
has  placed  such  restrictions  upon  the  trade  that  no  cattle,  sheep,  or 
swine  can  be  sent  there  from  this  country,  except  for  immediate 
slaughter  at  the  landing  places.  The  effect  of  this  is  to  prevent  the 
exportation  of  any  but  fat  cattle  to  that  kingdom ;  and  even  these,  it 
is  estimated,  do  not  bring  as  much  within  $10  or  $15  a  head,  as  they 
would  seU  for  if  they  could  be  taken  inland  and  held  until  they  had 
recovered  from  the  effects  of  their  journey,  and  for  a  favorable  state  of 
the  market.  Sincse  these  restrictions  have  been  enforced  the  exporta- 
tion of  sheep  has  steadily  declined  from  108,652  in  1879  to  32,510  in 
1884,  and  that  of  swiue  from  25,033  in  1879  to  4  in  1884. 

T^e  restrictions  upon  our  interstate  commerce  from  the  same  cause 
have  been  a  very  great  burden,  and  the  reduction  in  the  value  of  x^attle 
in  the  affected  States  has  been  enormous. 

The  regulation  of  commerce  with  foreign  nations  and  among  the 
several  States  is  placed  by  the  Constitution  under  the  exclusive  control 
of  Congress,  and  this  regulation,  it  has  been  decided,  includes  such 
measures  as  are  necessary  to  protect  foreign  and  interstate  commerce, 
to  promote  its  growth,  and  to  remove  restrictions  from  it. 

The  traffic  in  live  animals  constitutes  such  an  important  part  of  the 
commerce  of  the  country,  and  the  capital  invested  in  the  flocks  and 
herds  from  which  this  commerce  is  drawn  represents  so  large  a  propor- 
tion of  the  wealth  of  the  nation,  that  it  has  become  very  desirable, 
from  a  national  point  of  view,  that  such  regulations  should  be  adopted 
as  will  insure  the  removal  of  these  restrictions  and  do  away  with  the 
cause  which  has  led  to  them.  It  was  to  secure  this  result  that  the  act 
establishing  the  Bureau  was  passed,  but  experience  has  shown  that  the 
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powers  conferred  by  that  act  are  not  snfficient  for  the  pnr))ose.  I  woald 
therefore  recommend  such  additional  legislation  as  may  be  necessary 
to  make  the  work  of  the  Bureati  more  effective. 

The  scientific  investigations  of  the  Bureaa  in  regard  to  the  nature  of 
commnnicable  diseases,  and  the  means  by  which  they  may  be  prevented, 
Lave  been  carried  on  unremittingly  during  the  year,  and  the  results 
throw  much  light  upon  these  obscure  questions.  These  investigations 
will  be  published  in  detail  in  the  annual  report  of  the  Bureau  of  Animal 
Industry,  which  is  now  in  preparation. 

In  addition  to  the  work  referred  to,  this  Bureau  has  made  an  investi- 
gation of  the  condition  and  number  of  the  domestic  animals  in  various 
parts  of  the  country;  of  the  peculiarities  of  the  animal  traffic,  and  oi 
such  changes  in  present  methods  as  would  be  of  advantage  to  those  en- 
gaged  in  this  industry.    The  report  thereon  will  be  published  in  detail. 

July  1, 1884,  the  management  of  the  quarantine  stations  for  imported 
cattle  was  transferred  fh)m  the  Treasury  Department  to  the  Depart- 
ment of  Agriculture,  and  has  become  a  ^art  of  the  duties  of  the  Bureau 
of  Animal  Industry.  Stations  are  maintained  for  the  ports  of  Boston, 
New  York,  and  Baltimore,  and  arrangements  have  recently  been  made 
by  which  animals  arriving  at  San  Francisco  are  also  quarantined.  The 
stations  for  the  ports  of  Portland,  Me.,  Philadelphia,  Pa.,  and  New 
Orleans,  La.,  have  been  discontinued.  There  has  been  no  request  to  be 
allowed  to  land  cattle  at  Portland  since  the  quarantine  was  transferred 
to  this  Department,  and  only  two  animals  have  passed  through  the  sta- 
tion at  New  Orleans,  both  of  which  were  landed  at  New  York  and  could 
have  been  quarantined  there. 

DIVISION  OF  OHEMISTRY. 

The  importance  of  chemistry  to  agricalture  was  first  recognized  in 
the  works  of  Liebig.  Before  his  time  little  was  known  of  the  constitu- 
tion of  the  soil,  or  of  the  nature  of  fertilizers.  At  the  present  day  the 
usefiilneBS  of  chemical  science  to  agriculture  is  not  questioned  by  any 
well-informed  pierson. 

The  work  of  the  division  during  the  year  may  be  classed  under  five 
heads,  viz : 

1.  Analysis  of  soils. 

2.  Continuation  of  the  investigations  of  cereals. 

3.  Experiments  in  the  manufacture  of  sugar. 

4.  Investigation  of  food  adulterations. 

5.  Miscellaneous. 

ANALYSIS  or  BOILS. 

The  object  of  undertaking  this  work  was  fourfold : 

(I)  To  make  analyses  of  samples  of  soils  from  different  parts  of  the 
country,  which  had  been  sent  to  the  Department  from  time  to  time  (lin- 
ing the  preceding  year  and  a  half. 
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(2)  To  farther  investigate  the  problem  of  the  ohemical  composition  of 
a  soil  with  reference  to  its  fertility. 

(3)  To  collect  and  compare  the  different  methods  in  nse  for  soil  analy- 
sis with  the  design  of  unifying  them  as  much  as  possible,  in  proposing 
a  method  which  might  seem  best  adapted  to  general  use. 

(4)  To  put  in  form  for  general  nse  points  in  connection  with  soil  analy- 
sis concerning  which  frequent  inquiries  are  addressed  to  the  Depart- 
ment|  to  answer  which  iu  detail  would  be  quite  impracticable. 

The  results  of  the  work  are  now  in  manuscript  and  are  ready  for 
publication. 

INVESTIGATION  OF  CEnEALS. 

The  work  of  the  division  of  chemistry  during  1683  and  1884,  in  rnve»^ 
tigating  the  influence  of  climate  and  soil  in  the  composition  of  cereals, 
has  been  continued  with  good  results.  The  cereals  examined  have  been 
wheat,  oats,  and  corn.  One  of  the  chief  objects  of  research  with  wheat 
and  oats  has  been  to  trace  the  effect  of  climate  and  soil  on  the  albumi- 
noids of  grain.  Those  cereals  are  generally  more  highly  valued  as  the 
percentage  of  the  albuminous  contents  increases. 

The  size  and  weight  of  the  grains  have  also  been  careMly  deter- 
mined. The  investigations  have  now  proceeded  fkr  enough  to  deter- 
mine what  parts  of  the  country  produce  the  best  cereals,  without  re- 
spect, however,  to  the  quantity  produced. 

The  results  of  the  work  are  being  rapidly  collated  and  will  soon  be 
ready  for  publication. 

BXPSRIMBNTS  IN  THE  MANUFAOTURR  OF  SUGAR. 

Sugar  planters  have  long  been  aware  that  a  large  percentage  of  th« 
sugar  produced  was  lost  either  iu  milling  or  in  tbe  processes  of  man 
ufacttire.  It  is  scarcely  extravagant  to  say  that  during  the  last  decads 
fiiUy  half  of  the  sugar  the  soil  has  produced  has  been  lost  before  ths 
manufoctured  article  has  entered  commerce.  It  was  with  tlie  purpose 
of  checking  this  waste  that  the  Department  undertook  the  experimenti 
mentioned. 

To  avoid  the  loss  iu  milling  it  was  determined  to  try  the  process  of 
diffusion.  For  this  purpose  apparatus  was  erected  in  Kansas  for  outtiug 
sorghum  cane  into  thin  slices  and  extracting  the  sugar  therefrom  in  a 
diffusion  battery  consisting  of  ten  cells.  The  result  of  the  experiment 
was  highly  gratifying.  The  degree  of  extraction  was  fully  98  per  cent, 
of  the  total  sugars  present.  Mechanical  diflLculties  in  the  form  of  the 
apparatus  which  could  not  have  been  foreseen  interfered,  somewhat,  with 
the  successful  working  of  the  process  economically,  but  these  difBculties 
are  readily  overcome. 

To  avoid  the  loss  incident  to  the  usual  process  of  manufacture,  the 
process  knawn  in  the  beet  sugar  industry  as  carbonatation  was  tried, 
and  its  results  were  entirely  satisfactory. 
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To  the  Jnioe  as  it  oomes  item  the  mill,  or  the  diffasion  battery^  a  large 
excess  of  lime  is  added,  and  this  is  afterwards  precipitated  by  blowing 
throagh  the  mixture  a  current  of  carbonic  acid.  The  precipitate  which 
falls,  carries  down  with  it  nearly  all  the  impnrities  of  the  juice  and 
leaves  them  in  a  state  suitable  to  easy  separation  by  filtration.  The 
nse  of  this  process  entirely  prevents  the  losses  from  scums,  and  affords 
a  product  in  every  way  superior  to  that  given  by  the  old  method. 

It  was  the  intention  of  the  Department  to  make  similar  experiments 
in  Louisiana,  and  preparations  for  them  are  nearly  finished.  But  delay 
in  getting  a  part  of  the  apparatus  and  the  improvements  suggested  by 
the  experiments  in  [Kansas,  rendered  it  advisable  to  postpone  the  work 
for  another  year. 

In  view  of  the  important  results  achieved  by  the  experiments  in 
Kansas  under  the  direction  of  the  chemist  of  this  Department,  I  have 
thought  it  advisable  to  send  him  to  £urope  for  the  purpose,  not  only 
of  more  thoroughly  familiarizing  himself  with  the  processes  of  diffusion 
and  carbonatation,  but  also  to  examine  machinery  recently  designed 
for  cutting  up  cane,  with  a  view  to  purchasing  such  apparatus  as  is 
necessary  to  cany  the  proposed  experiments  of  another  year  to  a  sue- 
oeasfiil  termination. 

FOOD  ADULTERATION. 

It  is  highly  desirable  that  some  general  standard  of  purity  for  fbods 
should  be  established  and  that  uniform  methods  of  examination  for 
adulterations  be  agreed  upon.  As  a  beginning  in  this  direction  the 
Division  of  Chemistry  has  begun  a  series  of  investigations  in  food  adul-  , 
teration.  The  work  already  done  has  been  chiefly  with  butter  and  honey, 
and  the  general  results  of  the  analyses  tend  to  establish  an  average 
composition  for  each  of  these  artidesof  food,  which,  when  more  definitely 
described,  may  serve  as  a  standard  of  oomparison.  The  work  has  fhr- 
ther  shown  the  character  and  extent  of  the  adulterations. 

The  work  with  honey  wiir  soon  be  concluded,  but  with  butter  and 
other  dairy  products  only  a  beginning  has  been  made.  It  is  proposed 
to  extend  this  line  of  investigation  until  the  ends  sought  for  are  at- 
tained. 

MISCSLLANXOUi. 

In  this  category  is  to  be  placed  a  large  amount  of  work  done  by  the 
division  which  is  so  varied  as  to  escape  a  more  particular  classification. 

It  includes  many  analyses  of  waters,  assays  of  minerals,  examination 
of  marls,  phosphatic  rocks,  and  artificial  fertilizers,  &c. 

Perhaps  the  most  important  work  of  a  miscellaneous  nature  was  that 
done  in  connection  with  the  Association  of  Official  Agricultural  Chem- 
ists, whose  labors  have  led  to  the  adoption  of  uniform  methods  of 
analysis  for  commercial  fertilizers  throughout  the  United  States. 

By  invitation  of  the  Department  the  last  meeting  of  the  association 
was  held  in  Washington,  and  action  was  taken  relating  to  the  enlarge- 
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ment  of  the  scope  of  the  work  of  the  organization  bo  as  to  bring  it  more 
in  harmony  with  the  investigations  of  the  Department  relating  to  the 
adnlterations  of  foods. 

For  the  coming  year  it  is  proposed  to  continue  the  work  of  investigate 
ing  the  adnlteration  of  foods,  the  experiments  in  the  manufaotare  of 
sngar,  and  the  miscellaneous  work. 

ENTOMOLOGIGAL  DIVISION, 

The  importance  of  the  study  of  economic  entomology  becomes  every 
year  more  and  more  apparent.  Scarcely  an  agricultural  or  horticultural 
meeting  takes  place  but. that  the  subject  of  injurious  insects  and  the 
best  means  of  counteracting  their  ravages  occupy  a  large  share  of  at- 
tention. The  losses  occasioned  by  destructive  insects  to  the  farmers  of 
the  country  aggregate  an  enormous  sum,  and  there  are  few  directions 
in  which  the  Department  can  do  more  good  than  in  researches  having 
for  their  object  the  prevention  of  a  portion  of  these  immense  losses.  The 
valuable  results  already  obtained  in  the  work  of  theEntomologicalDivis- 
ion  under  its  present  efficient  management  are  a  sufficient  promise  of 
good  work  yet  to  be  done. 

The  work'of  this  division  has  greatly  increased  during  the  year,  sev- 
eral new  lines  of  investigation  which  promise  valuable  results  having 
been  entered  upon. 

The  appearance  of  the  so-called  <^  seventeen  year  locust  ^  or  periodical 
cicada,  in  May  and  June,  over  a  large  extent  of  country,  enabled  the  En- 
tomologist to  make  many  interesting  investigations  in  regard  to  it,  and 
a  bulletin  (No.  8  of  the  present  series)  was  prepared  and  issued,  giving 
a  full  account  of  the  habits  and  life-history  of  the  species,  and  a  revised 
edition  is  being  prepared. 

Two  other  bulletins  have  been  issued,  one  (So.  5)  treating  of  certain 
parasites  of  injurious  insects,  and  the  other  (No.  6)  of  the  impoi^ted  elm- 
leaf  beetle.  This  last  is  a  practical  treatise  of  an  insect  that  has  of 
late  years  proved  very  injurious  to  the  elms  throughout  the  Eastern 
States,  and  shows  clearly  and  plainly  how  it  may  be  satisfactorily  dealt 
with. 

Destructive  grasshoppers  have  been  exceptionally  abundant  during 
the  summer.  One  species  {Melanoplus  destructor)^  peculiar  to  the  Paoific 
slope,  has  done  much  damage  in  California,  and  special  study  has  been 
given  to  it  on  the  spot. 

Bemembering  the  fearful  devastation  caused  by  the  Bocky  Mountain 
species  between  1873  and  1877,  the  people  of  the  West  have  felt  very 
keen  anxiety  as  to  the  future  on  account  of  the  increased  injury  the  pres- 
ent year.  The  entomologist  has  given  this  subject  very  careful  attention, 
and,  from  the  reports  of  special  agents  and  a  full  consideration  Of  the 
subject,  he  concludes  that  there  is  some  danger  of  increase  in  the  next 
two  or  three  years  shonld  the  weather  prove  favorable  to  the  insect. 
But,  as  an  encouraging  olfset  to  this  rather  gloomy  prospect,  he  also 
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considers  that,  under  conditions  the  most  favorable  to  grasshopper  iu-. 
creatse,  the  injury  can  never  be  as  widespread  as  it  has  been  in  the  past, 
owing  to  the  advance  and  increase  in  settlement  in  the  Northwest. 

Other  destructive  insects  have  been  very  numerous,  and  a  series  of 
test  experiments  have  been  made  by  agents  stationed  in  New  Jersey, 
Indiana,  and  Iowa,  with  many  insecticides  which  have  been  recom- 
mended but  never  thoroughly  tested. 

'  In  response  to  an  evident  want  a  station  has  been  established,  in 
charge  of  a  competent  agent,  at  Aurora,  111.,  for  purposes  of  exi)eri- 
ment  in  regard  to  apiculture.  The  objects  are :  To  secure  the  intro- 
duction and  domestication  of  such  races  of  bees  as.  are  reported  to  pos- 
sess desirable  traits  and  characteristics ;  to  prove  by  experiments  their 
value  to  the  agriculturist  of  the  United  States,  and  their  adaptation  to 
our  climate  and  honey-producing  flora ;  to  make  experiments  in  the 
crossing  and  mingling  of  races,  and  endeavor  to  secure  the  type 
or  types  best  adapted  to  the  uses  of  our  bee-keepers ;  to  make  experi- 
ments in  the  methods  of  artificial  fertilization;  to  test  the  vaiious 
methods  of  preparing  bees  for  winter ;  to  study  the  true  causes  of  dis- 
eases yet  imperfectly  understood,  and  the  best  methods  of  preventing 
or  curing  them,  and  to  obtain  facts  as  to  the  injury  to  fruit  by  bees. 

Another  new  field  of  investigation  has  been  added  to  the  division  by 
the  appropriation  by  the  last  Oongfess  of  $5,000  to  be  devoted  to  the 
<' promotion  of  economic  Ornithology,  or  to  the  study  of  the  interrela- 
tion of  birds  and  agriculture,  an  investigation  of  the  food,  habits,  and 
migration  of  birds  in  relation  to  both  insects  and  plants."  I  have  com- 
missioned Dr.  C.  Hart  Merriam,  the  chairman  of  the  committee  on 
migration  of  the  Ornithologists'  Union,  to  act  with  the  Entomologist  in 
this  matter,  and  circulars  have  been  prepared  and  sent  out,  and  the 
work  is  now  progressing  iu  such  a  way  as  to  promise  solid  and  valuable 
results. 

The  work  of  the  division  in  relation  to  silk-culture  has  largely  in- 
creased, and  a  corresponding  addition  has  been  made  to  the  clerical  force 
of  the  office.  Silk- worm  eggs  have  been  distributed  iu  response  to  a 
very  large  number  of  applications  coming  from  all  parts  of  the  Union. 
Many  have  also  been  supplied  with  mulberry  trees  by  co-operation  with 
the  Superintendent  of  Gardens  and  Grounds.  Attention  has  been  given 
to  the  establishment  of  a  market  for  silk  cocoons,  with  a  view  to  over- 
coming the  difficulties  which  have  thus  far  been  found  to  lie  in  the  path 
of  the  silk-raiser  in  this  direction.  The  cheapness  of  foreign  labor  comes 
more  actively  into  competition  with  the  industry  of  manufacturing  raw 
silk  from  the  cocoon  than  it  does  with  the  raising  of  the  cocoon  itself. 
In  the  former  case,  the  workshops  are  open  all  the  year  round,  giving 
constant  employment  to  their  operatives,  who  must  therefore  look  to  this 
trade  alone  for  their  livelihood ;  in  the  latter,  there  is  only  work  enough 
to  occupy  the  silk-raiser  six  weeks  in  the  spring  and  early  summer ; 
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the  industry  therefore  may  be  made  one  for  the  houaehold,  thus  utiliz 
lug  time  that  would  otherwise  be  lost. 

The  filature  problem,  therefore,  becomes  the  more  difficult  one  to 
solve  and  has  received  much  attention.  In  furthering  the  establish- 
ment of  a  cocoon  market,  and  with  a  view  to  obtaining  some  reliable 
statistics  of  the  expense  of  operating  a  filature  in  the  United  States, 
two  stations  have  been  opened,  one  at  New  Orleans,  and  the  other  at 
Philadelphia.  At  these  points,  in  co-operation  with  private  persons,  I 
ha%'e  been,  since  last  spring,  operating  two  small  establishments,  which 
have  consumed  several  hundred  pounds  of  cocoons  raised  in  the  United 
States.  It  was  not  to  be  expected  that  first-class  raw  silk  would  at 
first  be  produced.  American  silk-raisers  are  as  yet  too  generally  in- 
experienced to  produce  a  first-class  cocoon,  which  can  only  be  looked 
for  after  several  years  of  successfbl  operation  in  the  industry.  A  station 
has  also  been  opened  In  California,  a  building  suitable  for  making  sen- 
cultural  experiments  having  been  constructed  at  Piedmont,  in  Alameda 
County.  Here  it  is  designed  to  exx>eriment  in  co-operation  with  the 
State  board  of  silk  culture,  and  the  Ladies'  Silk  Culture  Society,  at  the 
same  time  using  the  institution  as  a  sericultural  school.  The  division 
will  continue  during  the  coming  winter  and  spring  to  distribute  silk* 
worm  eggs  and  manuals  of  instructions  in  silk-culture  to  all  worthy  ap- 
plicants, and  to  take  such  other  steps  towards  fostering  the  industry  as 
circumstances  may  from  time  to  time  require. 

DIVISION  OF  STATISTICS. 

The  branch  of  the  Department  service  under  the  direction  of  the 
Statistician  has  met  the  public  demand  for  co-ordinated  fiust  and  sys- 
tematic statement,  during  the  past  year,  in  response  to  requests  fsom 
heads  of  Departments,  Senators  and  Members  of  the  House,  officials  of 
foreign  governments,  boards  of  trade  and  chambers  of  commerce,  ag- 
ricultural and  industrial  societies,  authors,  editors,  and  others.  The 
necessity  for  comprehensiveness  and  completeness  in  statistics,  as  well 
as  accuracy,  is  more  appreciated  as  popular  intelligence  advances  and 
culture  broadens. 

The  printed  reports  of  the  statistics  of  agriculture  during  the  year 
include  708  pages  of  monthly  issues,  and  147  of  the  annual  report,  a 
total  of  865  pages.  The  aim  has  been  in  these  reports  to  give  practical 
and  useful  information,  plainly  and  concisely,  avoiding  as  much  as  pos- 
sible fragmentary  and  inconclusive  statement. 

The  crop-reporting  system,  which  has  been  in  operation  twenty 
years,  and  has  been  adopted  by  several  States  and  by  some  Buropean 
governments,  consists  of  boards  of  observation  and  report  in  over 
eighteen  hundred  counties«of  the  United  States,  comprising  nearly-all 
of  the  developed  territory  of  the  United  States.  A  parallel  or  dupli- 
cate work,  for  the  purpose  of  verification  and  for  special  local  investi- 
gation, is  carried  on  through  State  agents.    The  foreign  work,  under 
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the  direction  of  an  agent  in  London,  who  is  connected  officially  with 
the  Department  of  State,  has  been  improving  in  efficiency  and  breadth 
dnring  the  past  year.  This  was  undertaken  at  the  urgent  request  of 
representatives  of  western  agriculture,  to  obtain  advance  information 
concerning  European  in'oducts  with  which  ours  come  in  direct  compe- 
tition. The  need  was  emphasized  by  the  incompleteness  and  fragment- 
ary  character  of  unofficial  information  relating  to  foreign  crop  pros- 
pects. 

The  report  of  the  present  year  contains  a  review  of  the  course  of  ag- 
ricultural production  during  fifteen  years,  which  shows  an  e8timate<l  in- 
crease in  corn  of  37,000,0lH)acre^,  orSOpercent;  in  wheat,  of  20,000,000 
acres,  or  108  per  Cent. ;  in  oats,  of  13,000,000  acres,  or  143  per  cent. ;  in 
all  cereals  taken  together,  67,000,000  acres,  or  97  per  cent.  The  en- 
largement of  the  wheat  area  was  extraordinary  during  the  period  of 
partial  failure  of  the  crops  of  Western  Europe;  the  extension  of  the 
breadth  in  maize  was  aided  b}^  the  rise  of  the  foreign  trade  in  beeves 
and  fresh  meats,  and  by  the  sudden  enlargement  of  exports  of  i)ork 
products,  induced  by  the  cheapness  of  corn ;  and  the  cultivation  of 
oats  has  received  especial  impetus  from  the  seeding  of  rust-proof  va- 
rieties in  the  South,  and  from  the  necessity  of  less  heating  feed  for  horses 
than  a  too  exclusive  maize  ration.  The  increase  from  60,000,000  acres 
of  cereals  in  1870 — a  breadth  nearly  equal  to  the  superficial  area  of 
^lissonri  and  Ohio—to  136,000,000  acres,  an  increase  of  67,000,000  acres 
since  1870,  means  the  seeding  and  harvesting  of  additional  area  equfil 
to  the  entire  surface  of  Iowa  and  North  Carolina. 

The  average  estimated  area  and  product  of  the  principal  food  crops 
of  the  last  five  years  is  compared  with  the  average  of  the  ten  years 
preceding,  from  1870  to  1879,  inclusive,  as  follows : 


Crops. 


1880.'84. 


Bnghelg. 


Acrofl. 


1870-70. 


Bnshels. 


Aont. 


Corn 

Whmt 

Oatt 

»/• 

Barley 

BnckwhMt 
Potatoes... 


1, 573, 104, 104 

468.073,008 

405,600,478 

20,880,800 

40, 324, 670 

10. 781, 703 

160, 241, 133 


66, 045. 016 
87, 738, 88'i 
18, 628, 020 
2,088,603 
2,214,154 
847,000 
2, 112, 878 


1, 184, 486, 054 
312,152,728 
314, 441, 178 
18,460,085 
33. 704, 652 
0, 747, 273 
132,837,175 


43,741.381 
25,187,414 
11,076.822 
1,805,061 
1, 520, 357 
551,104 
1,514,045 


The  average  yield  of  corn  per  acre  has  been  23.9  bushels  per  acre, 
ngainsi  27.1  for  the  preceding  period ;  the  average  value  has  therefore 
been  higher,  i4.7  cents  per  bushel  instead  of  42.6,  and  the  average 
value  of  an  acre  $10.67  instead  of  $11.54. 

The  average  yields  of  wheat  in  the  two  periods  are  nearly  identical, 
12.3  and  12.4  bushels,  respectively,  but  the  price  has  averaged  00.1  cents, 
instead  of  104.9,  the  demand  not  being  equal  to  the  supply. 

The  crops  of  the  present  year  are  ample  for  all  the  demands  of  con- 
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suuiptioQ  and  exportation.  The  cereal  supply  promises  toi  average 
aboat  52  bushels  to  each  unit  of  population.  Winter  wheat  suiiered 
greater  injury  during  last  winter  than  in  any  season  since  1866.  Sev- 
eral millions  of  acres  were  given  up  to  spring  crops,  and  the  remaining 
breadth  scarcely*  averages  10.6  bushers  per  acre.  The  spring  and  win- 
ter wheat  together  is  approximately  estimated  at  350,000,000  bushels. 

The  com  crop  promises  a  volume  10  per  cent,  greater  than  that  of 
last  year,  or  nearly  two  thousand  million  bushels,  and  that  of  oats  will 
probably  exceed  six  hundred  million  bushels.  There  has  been  a  large 
reduction  of  the  expected  yield  of  potatoes  in  consequence  of  the  sexious 
prevalence  of  rot  in  New  York  and  various  degrees  of  injury  from  the 
same  cause  in  other  States. 

The  increase  in  cotton  area  insures  a  crop  of  nearly  6,000,000  bales  at 
the  rate  of  yield  no  greater  than  that  of  last  year.  The  high  promise  of 
the  early  season  has  not  been  maintained,  though  condition  is  not  yet 
as  low  as  in  1884  at  this  date.  It  is  safe  to  say  that  the  crop  will  be 
between  6,000,000  and  7,000,000  bales,  and,  however  short  and  unfavor- 
able the  picking  season,  only  exceeded  by  the  crop  of  1882. 

Included  among  the  unfinished  investigations  of  the  year  is  the  be- 
ginning of  an  important  statistical  work,  an  agricultural  survey  of  the 
resources,  rural  industries,  and  capabilities  of  the  Bocky  Mountain 
region.  It  is  a  work  of  great  practical  utility,  tending  to  the  industrial 
development  of  that  broad  domain  and  the  enlargement  of  the  material 
resources  of  the  country. 

in  addition  to  statistical  inquiry  which  relates  directly  to  the  condi- 
tion of  growing  crops  and  the  yield  thereof,  there  have  been  instituted 
inquiries,  by  specialists,  into  certain  branches  of  agricultural  and  hor- 
ticultural industry,  and  the  reports,  as  soon  as  completed,  will  be  laid 
before  the  public. 

DIVISION  OF  GARDENS  AND  GROUNDS,  HORTICULTURE,  ETC. 

The  duties  of  this  division  embrace  all  that  relate  to  practical  horti- 
culture, floriculture,  tree-culture,  and  landscape  gardening. 

Questions  having  for  their  solution  the  relative  value  of  economic 
plants  of  new  or  untried  kinds,  and  the  probability  of  their  successful 
commercial  culture  in  climates  and  localities  suitable  for  their  complete 
growth,  and  the  proper  course  to  be  pursued  in  their  introduction, 
propagation,  and  dissemination,  are  subject  matters  which  pertain  to  this 
division. 

There  are  many  plants  of  great  economic  value  which,  so  far  as  growth 
is  concerned,  can  be  placed  in  suitable  climates  in  this  country,  but 
which,  for  various  reasons,  cannot  at  present  be  recommended  or  en- 
couraged as  offering  a  probability  of  profitable  culture. 

Others,  again,  such  as  are  nearly  of  a  tropical  nature,  can  only  be  pro- 
duced in  limited  areas,  with  the  prospect  of  an  occasional  failure  during 
seasons  of  more  than  usual  severity. 
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Ihe  coffee  plant  may  be  mentUmed  as  an  example  of  plants  of  thLs 
description;  dnnamon^  gamboge,  some  of  the  rubber  and  other  gnm- 
yielding  plants,  dhooolate,  Yanilla,  and  nutmeg  may  also  be  noted  as 
coming  under  this  olass. 

Some  plants  ^galn,  even  where  the  thermometrical  conditions  are 
favorable,  require  special  dimatio  conditions  to  secure  their  prodactiou 
in  profitable  quantities ;  the  tea  plant  is  a  good  example  of  a  plant 
requiring  special  climatic  peculiarities  to  enable  its  commercial  products 
to  be  produced  in  sufficient  abundance  to  be  profitable  as  a  mere  money 
iQTestment,  while  it  can  be  eulttvated  and  made  available  as  a  domestic 
article  for  fikmily  use  over  a  large  portion  of  the  country. 

There  are  many  articles  of  importation  which  can  be  grown  here,  but 
can  be  purchased  at  so  cheap  a  rate  that  our  system  of  labor  cannot 
compete  in  their  production.  Of  these  opium  may  be  noted ;  the  opium 
poppy  may  be  cultivated  in  every  State  of  the  Union,  but  the  slow  and 
tedious  manipulation  required  in  collecting  the  juice  prevents  competi- 
tion with  the  cheaper  labor  of  other  countries.  The  same  factor  pre- 
vails in  the  cultivation  and  preparation  of  perfiimery  oils  and  essences, 
but  in  these,  as  in  other  industries,  much  can  probably  be  accomplished 
by  the  invention  of  new  appiiances  of  a  labor-saving  character. 

The  enlture  of  the  ramie  plant,  which  yields  a  valuable  fiber,  and 
which  was  introduced  many  years  ago,  has  hitherto  been  held  in  abey- 
ance, owing  to  the  want  of  machinery  adapted  to  the  profitable^extrac- 
tion  of  the  fiber  from  the  stalks.  TUs  is  now  so  far  accomplished  that 
the  complete  success  of  a  machine  for  the  purpose  may  be  looked  for  in 
the  near  future. 

Jute  culture  has  been  in  a  similar  provisional  condition,  and  as  soon 
as  the  announcement  is  confirmed  that  suitable  machinery  has  been 
erected  for  the  reduction  of  these  plants,  and  for  the  separation  of  their 
fibers  in  a  manner  satisflEM^tory  to  the  cultivator  and  to  the  manufiM^t- 
urer  of  fabrics,  new  and  profitable  crops  will  be  at  once  available. 

The  introduction  of  new  industries  is  at  all  times  a  matter  of  spe- 
cial interest,  because  they  promise  a  direct  addition  to  the  industrial 
and  wealth-producing  resources  of  the  nation,  and,  what  is  further  of 
pi*oat  importance,  they  have  an  indirect  value  in  so  far  as  they  increase 
<)trcr8ity  of  crops  and  widen  systems-of  rotation  on  lands,  which  is  a 
^  c  :^'inficant  factor  in  maintaining  the  fertility  and  in  the  economical  man- 
wi^ciaent  of  the  soil. 

Nothing  promises  to  be  more  effective  in  this  direction  than  the  in 
n  eduction  of  fruits  into  every  section  where  they  will  thrive  and  do  not 
DOW  exist,  and  the  carefid  experimentation  with  new  varieties  of  such 
kinds  as  remain  to  be  tried.  Our  farmers  are  American  in  every  sense, 
and,  as  a  rule,  desire  an  almost  immediate  return  as  a  reward  for  their 
industry ;  seed  sown  in  the  spring  yields  its  product  in  the  fall,  and  hence 
broad  acres  are  sown  year  after  year,  with  little  or  no  diversity,  which 


Digitized  by  VjOOQ IC 


18  BBPOBT  or  THE  OOlUXBflXOinBB  OF  AQBIOCLTUBB. 

sbonld  they  become  the  sites  of  orchards  of  the  most  common  varieties 
of  fruit  would,  In  due  time,  amply  repay  the  planter  for  both  his  outlay 
and  his  patience,  and,  what  Is  of  greater  importance,  would  furnish 
that  diversification  which  must  ultimately  become  the  necessity  of  our 
agriculture. 

I  would  respectfully  recommend,  therefore,  that  this  division  of  the 
Department  be  sulflcienily  enlarged  in  scope  and  power  to  enable  me 
to  appoint  a  special  superintendent  or  agent  of  pomology,  who  cau 
give  special  attention  to  the  pomologioal  necessities  of  the  country,  and 
make  suggestions  relative  to  the  industry  as  applicable  to  every  sec- 
tion for  the  guidance  of  the  hortioulturlst. 

Such  an  agent,  if  qualifled  for  his  duties,  could,  through  his  reports, 
give  to  the  countiy  a  mass  of  Information  which  would  be  of  lasting 
benefit  to  all  concerned. 

Bo  far  as  regards  experimental  work  in  connection  with  objects  of 
onltnre  in  gardens  and  orchards,  the  area  of  the  Department  grounds 
whioh  can  be  devoted  to  this  object  Is  now  so  limited  as  to  preclude 
practical  tests  of  the  merits  of  varieties  of  fhdts,  and  Its  exposed  posi- 
tion subjects  all  operations  to  interference  by  depredators  who  are  ma- 
lidouialy  inclined.  Even  for  purposes  of  propagating  out-door  plants, 
the  grounds  are  but  of  little  avail,  because  their  situation  in  the  dty 
prevents  a  guarantee  of  accuracy  of  nomenclature. 

The  ifltroductlon  and  propagation  of  semi-tropical  plants  of  economic 
value  are  receiving  considerable  attention,  but  the  facilities  are  alto- 
gether inadequate  to  the  prosecution  of  this  work  on  a  scale  sufficiently 
extensive  f6r  the  demands  of  the  country.  These  demands  cannot  be 
ftally  met  until  the  Department  secures  ample  facilities  for  thoroughly 
testing  and  propagating  such  plants  as  oranges,  lemons,  figs,  olives, 
dnchona,  mangoes,  &c.,  in  the  open  fields  in  States  where  the  climate 
admits  of  such  cultivation. 

The  distribution  of  economic  and  other  plants  during  the  season 
amounted  to  74,000.  These  consisted  of  oranges,  lemons,  olives,  man- 
goes, guavas,  figs,  tea,  coffee,  Japan  persimmons,  pino-apples,  ramie, 
grapes,  native  and  foreign,  strawberries,  raspberries,  also  mulberry 
plants  for  silk- worm  encouragement,  and  a  ftw  ornamental  plants  of 
scarce  kinds. 

AaBIOTTLTITBAL  METEOBOLOaT. 

The  distribution  of  rainfiall,  the  range  of  temperature,  the  propnr- 
tiouate  duration  of  sunlight  and  obscuration  are  among  the  moUM>t<>^ 
logical  agencies  which  affect  crop  production.  Our  climate  is  subjctj 
to  frequent  and  positive  changes,  which  by  turns  stimulate  powerfullx 
and  depress  severely  the  vitality  of  plants.  The  European  vine  is 
too  delicate  to  endure  these  changing  conditions,  except  on  the  Pacific 
slope,  and  our  native  genera,  hardy  as  they  are,  find  an  unrelenting 
enemy  in  nuldews.     Excessive  heat,  following  excessive  moisture, 


Digitized  by  VjOOQ IC 


SBPOBT  OF  THS  COlOasnOHBB  07  AORICtTLTDBB.  19 

causes  many  diseases  of  frnits  and  grains,  cotton  and  other  plants. 
The  cotton  crop  of  the  present  year  has  been  reduced -materially  by 
unfavorable  meteorological  conditions,  by  a  fUlure  of  the  preservation 
of  a  due  balance  between  the  forces  of  heat  and  moisture. 

There  are  investigations  of  a  practical  nature  in  agricultural  meteor- 
ology which  have  not  yet  been  made;  there  are  problems  which  have 
not  yet  been  solved.  The  practical  application  of  this  as  yet  unde- 
veloped science  is  of  very  great  importance  and  should  receive  the 
immediate  attention  of  official  and  experimental  organizations.  To 
this  end  I  would  sngfrest,  and  venture  to  urge,  the  establishment  of  a 
signal-service  station  in  connection  with  each  college  of  agriculture 
and  agricultural  experiment  station,  for  the  routine  work  of  the  signal 
service  and  for  special  observation,  under  direction  of  the  college  or 
station,  for  investigation  of  meteorological  conditions  affecting  the 
health  and  growth  of  plants. 

MXDIOIMAL  PLANTS. 

For  a  number  of  years  pa«t  the  attention  of  medical  men  and  phar- 
maciats  has  been  unusually  attracted  toward  the  subject  of  medicinal 
plant8|  both  native  and  foreign,  and  the  last  annual  meeting  of  the 
American  Pharmaceutical  Association  by  resolution  requested  the  Oom- 
missioner  of  Agriculture  to  take  measures  for  the  introduction  into  cul- 
tivation in  this  country  of  such  of  the  important  foreign  medicinal 
plants  as  may  be  adapted  to  our  climate,  in  order  that  they  may  be 
readily  obtainable  in  a  fresh  state,  and  that  another  industry  may  be 
added  to  our  country's  resources.  It  is  represented  that  many  hundred 
thousand  dollars  are  annually  sent  abroad  for  drugs  and  medicinal  sub- 
stances that  should  be  produced  at  home.  There  is  no  doubt  that  many 
of  the  most  important  medicinal  plants,  as  the  rhubarb  plant,  the 
hoorice,  plant,  arnica,  belladonna,  digitalis,  opium  poppy,  and  many 
others  are  perfectly  adapted  to  our  climate,  and  could  be  cultivated  in 
perfection,  as  we  know  with  respect  to  some  of  them,  from  experiments 
made  many  years  ago.  Some  other  semi-tropical  products,  as  ginger, 
cinchona,  vanilla,  jalep,  and  sarsaparilla,  may  in  all  probability  be  suc- 
cessfhlly  cultivated  in  the  extreme  southern  portion  of  the  country,  and 
it  would  seem  well  that  means  should  be  taken  to  give  such  plants  a 
proper  trial. 

A  new  and  powerful  aneesthetic  remedy  prepared  from  the  leaves  of 
a  shrub  called  coca,  or  botanically  JErythroocylon  ooca^  has  been  re- 
cently introduced  into  medical  and  surgical  practice. 

Tills  shrub  is  a  native  of  Central  and  South  America,  and  on  account 
of  the  difiiculty  of  obtaining  the  leaves  in  a  fresh  and  active  state,  it 
has  been  thought  highly  desirable  that  the  growth  and  cultivation  of 
the  plant  should  be  attempted,  in  some  locality,  within  our  own  borders. 

With  respect  to  our  native  medicinal  plants  and  drugs,  their  colleo- 
tion  and  traffic  have  been  very  greatly  extended  during  the  past  dec- 


Digitized  by  VjOOQ  IC 


20  REPORT   OF   THE   COMMISSIONER   OF   AGRICULTUKje:. 

ade,  80  that  thoosancls  of  people  in  different  parte  of  the  oonntry,  not- 
ably in  the  monntainoos  regions  of  North  Oarolina,  Tennessee,  ani  in 
other  Soathem  and  Western  States,  are  employed  at  certain  seasons  of 
the  year  in  this  enterprise. 

Fears  are  expressed  that  same  of  these  plants  are  becomiug  extermi- 
nated in  their  native  habitats,  and  in  respect  to  some  of  them — as,  for 
instance,  the  ginseng  plant — the  time  has  come  when  they  may  proba- 
bly be  made  the  objects  of  profitable  cultivation. 

BZPBRIMBNT8  IN  ATiAgKA. 

Something  in  the  line  of  experimental  work  might  also  be  uYidertaken 
in  Alaska,  possibly  with  profit.  It  is  well  known  that  the  Department 
if  the  Interior  has  established  an  agency  for  the  promotion  of  edaca- 
tion  in  that  Territory. 

It  has  been  suggested  that  a  line  of  experiments,  to  be  undertaken 
by  this  Department,  would  easily  prove  whatever  of  agricultural  and 
horticultural  capability  may  exist  in  the  Territory.  No  carefhl  atten- 
tion seems  to  have  been  given  there,  as  yet,  to  this  branch  of  industry, 
and  the  resources  of  the  country  are  quite  unknown  and  undeveloped. 

The  Industrial  Training  School  at  Sitka  would  fhrnish  an  admirable 
basis  for  a  station,  where  could  be  conducted  careful  experiments  to 
ascertain  the  agricultural  products  best  adapted  to  the  climate  and  soil 
of  the  Territory,  and  what  breeds  of  cattle  and  other  domestic  animals 
are  most  suited  to  its  climate  and  soiL 

Such  an  experiment  ought  te  extend  over  a  series  of  years,  and  the 
result  would  amply  repay  any  expenditure  that  Oongress  may  choose 
to  make  in  this  direction. 

DIVISION  OF  BOTANY. 

The  work  of  this  division  during  the  past  year  has  been  prosecuted 
with  vigor,  and  may  be  classified  under  the  following  heads : 

(1)  Oare  and  enlargement  of  the  herbarium. 

(2)  Pablication  of  botanical  matter. 

(3)  Distribution  of  duplicates  and  foreign  exchanges. 

The  herbarium  contains  botanical  specimens  of  all  the  plants  of  the 
United  States,  so  &r  as  it  has  been  able  to  secure  thcm^  and  ahso  a  large 
representation  of  foreign  plants.  These  specimens  aro  a  necessity  In 
fOrder  that  the  division  may  be  able  to  distinguish  and  determine  the 
names  and  properties  of  the  plants  sent  in  for  investigation  and  ideifti- 
fication  fix)m  all  parts  of  the  United  States.  It  is,  in  fact,  a  kind  of 
reference  library  to  be  consulted  whenever  occasion  requires,  and  has 
both  scientific  and  practical  imx>ortance.  The  dovcflopmeut  of  this 
great  country  is  constantly  bringing  to  light  new  kinds  of  pilant<«,  some 
,,of  wh.ich  have  uses*,  ipedicinal  or  economical,  and  information  as  to  their 
relationship  and  probable  qualities  has  to  be  sought  for  largely  through 
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jH^e  medimn  of  the  herbarium  and  its  library.  The  herbarium  has  also 
a  high  yalne  for  coBsaltation  by  teachers  and  professcHrs  of  botany,  who 
freqaently  ayail  themselves  of  the  opportunities  here  afforded  of  studyr 
ing  plants  from  eveiy  part  of  the  Union. 

This  advantage  is  participated  in  also  by  educated  foreigners,  who  in 
visiting  the  capital  of  the  country  expect  to  find  centered  here  a  full 
representation  of  its  various  productions,  ^ch  collections  are  a  neces- 
sity of  the  education  of  the  times,  and  every  country  of  the  world,  which 
is  advanced  in  intelligence  and  science,  mskkes  its  capital  the  headquar- 
ters for  information  of  all  kinds  relating  to  its  resources  and  productions^ 
thus  fostering  that  spirit  of  sdentifio  research  to  which  the  highest 
progress  of  the  world  is  so  much  indebted. 

The  heretofore  crowded  quarters  of  the  herbarium  have  been  relieved 
by  the  addition  of  more  room.. 

The  appointment  of  an  assistant  has  been  made,  whose  special  duties 
are  to  investigate  the  fungus  diseases  of  plants,  a  line  of  botanical  re- 
search which  has  beeh  most  urgently  called  for  and  which  it  is  expected 
will  soon  show  valuable  results. 

A  "  Descriptive  Catalogue  of  the  Grasses  of  the  United  States,"  in- 
tended^ ih  part,  to  be  explanatory  of  the  display  of  grasses  made  at  the 
Kew  Orleans  Exx>osition,  was  prepared  by  this  division.  It  was  pub- 
lished by  the  representative  of  the  Department  to  the  said  exposition, 
and  has  been  widely  distributed  to  granges,  agricultural  colleges,  and 
p^'sons  interested  in  a  knowledge  of  our  grasses,  and  has  received  much 
commendation  from  the  press  and  from  scientists. 

The  report  of  this  division  shows  descriptions  and  figures  of  a  num- 
ber of  species  of  native  medicinal  plants,  a  subject  which  is  now  receiv- 
ing considerable  attention,  and  of  which  it  is  desirable  that  information 
should  be  ftimished  to  the  people. 

This  division  still  continues  the  plan  of  distributing  duplicate  speci- 
mens of  plants  to  such  agricultural  colleges  as  make  requests  for  them. 

Duplicates  have  also  been  used  in  making  exchanges  with  societies 
and  institutions  of  science  in  foreign  countries.  The  division  is  greatly 
indebted  to  the  Imperial  Botanic  Gardens  of  St.  Petersburg,  to  the 
Museum  of  Natural  Sciences  at  Paris,  and  to  the  Boyal  Botanic  Gar- 
dens of  Great  Britain,  for  valuable  contributions  to  its  botanical  collec- 
tions, and  responses  have  been  made  as  iSu  as  possible,  by  contributini; 
to  their  similar  wants. 

The  work  of  this  division  has  been  yearly  increasing,  and  it  now 
stands  in  urgent  need  of  an  addition  to  its  force,  in  order  thafprop^r 
researches  mi^  be  made,  and  that  useful  information  on  botanical  sub- 
jects may  be  diffused  among  the  people. 

DIVISION  OF  FOBESTBY. 

There  is,  perhaps,  no  suljject  in  which  the  Department  can  be  used 
to  greater  benefit  than  in  its  attention  to  forestry  interests;  and,  con- 


Digitized  by  VjOOQ IC 


Z2  BiflPOKT   OF  THE   COMMISSIONER    OP   AGBICULTUlCl, 

sidering  the  vast  importance  to  the  nation  ofn  proper  inyestigation  of 
the  sabject,  no  branch  has  been  more  poorly  endowed  by  Oongress. 
.  An  appropriation  of  $10,000  has  been  made  annually  for  several  years 
for  an  investigation  of  this  character,  and  a  reasonable  amount  of  work 
has  been  yearly  accomplished,  as  may  be  seen  by  the  various  reports 
already  published..  These  reports  havlB  dealt  with  the  condition  of  for- 
estry matters;  statistics  relfbtive  to  the  industry  have  been  elaborately 
set  forth,  and  various  suggestions  have  been  made  when  thought  of 
value.  Muoh  remains  to  be  done  in  this  direction ;  but  the  time  has 
come  when  more  than  this  is  necessary,  if  we  would  be  awakened  to  the 
dangers  which  threaten  us  through  the  destruction  of  our  forests.  No 
more  important  problem  confronts  us  as  a  people  than  that  which  re- 
lates to  our  forests.  Efforts  should  be  made  at  once  to  ftirther  arouse 
and  enlighten  the  people.  The  establishment  of  arbor  days,  which  has 
been  so  successfully  accomplished  in  a  few  States,  should  become  general ; 
the  importance  of  the  introduction  of  forestry  into  our  schools  and  edu- 
cational institutions  should  be  set  forth ;  the  organization  of  local  and 
State  societies  in  the  interest  of  forestry  should  be  strongly  advocated 
and  encouraged,  and  every  other  means  should  be  devised  to  instill 
into  the  minds  of  the  people  that  restoration  is  an  urgent  necessity^  and 
must  keep  pace  with  destruction. 

It  is  already  apparent  that  efforts  for  promotion  of  forest-tree  plant- 
ing, through  liberal  laws  on  the  part  of  the  United  States,  and  through 
various  premiums  and  exemptions  on  the  part  of  certain  States,  are 
not  to  meet  with  abundant  success.  Inducement  having  failed,  eduoa- 
tion  should  now  be  attempted.  Such  an  effort,  to  be  suooessftal,  ought 
to  be  inaugurated  by  the  General  Government  itself.  Adequate  means 
should  be  forthcoming  to  deal  with  this  national  necessity  in  a  national 
way.  With  a  suflacient  fund,  agencies  could  be  established  to  gather 
information  for  compilation  and  diffusion ;  the  laws  of  foreign  countries 
in  this  regard  could  be  codified  and  studied^  climatic  and  meteorolog- 
ical observations  could  be  made  in  sections  to  show  the  influence  of 
trees ;  a  comprehensive  study  of  the  varieties  of  trees  and  their  several 
economic  uses  and  values  could  be  laid  before  the  country,  and  in  many 
other  wf^ys  the  people  could  be  made  to  realise  the  vital  importance  of 
this  subject 

I  have  submitted  an  estimate  for  $10,000  to  continue  these  investiga- 
tions in  the  manner  in  which  they  have  been  prosecuted  in  previous 
years;  but,  should  Congress  deem  it  wise  to  increase  the  scope  of  the 
investigation  to  proportions  somewhat  commensurate  with  its  impor- 
tance, possibly  to  undertake  the  line  of  work  to  which  I  have  alluded, 
and  perhaps  to  establish  experimental  plots  for  forestry  upon  the  pub- 
lic domain,  an  intelligent  and  comprehensive  discharge  of  the  duty 
would  require  a  greatly  increased  appropriation. 

At  the  beginning  of  the  year  the  division  undertook,  in  oonneotion 
with  the  Superintendent  of  Buildings  and  Grounds,  and  under  the  act  of 
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GoDgresa  providing  for  oontribntaons  from  the  Tarioas  DepartmoDts  of 
the  Government  to  the  Centennial  and  Cotton  Bxpoaition  at  JSqw  Orloans* 
to  promote  the  interests  of  forestry  by  proouring  and  sending  to  that 
exposition,  a  eoUeotion  of  useful  and  ornamental  articles  manufactnnul 
from  the  woods  of  our  forests.  The  great  variety  of  articles  tb  u»  brou  ^h  t 
(oi;ethor  constituted  one  of  the  most  interesting  and  attractive  features 
(it*  the  ezpositioni  and  had  the  effect  of  giving  to  many,  a  new  and  deep 
iiuprossion  of  the  great  value  of  oar  Ibrests  and  the  importance  of  their 
proper  protection. 

As  tending  to  show  the  practicability  of  tree-culture  in  the  arid 
regions  of  the  West,  where  such  culture  has  been  deemed  by  many  to 
be  impossible,  the  division  transplanted  several  hundred  trees  of  various 
kinds  from  the  western  portions  of  Kansas  and  Nebraska,  and  the 
regions  farther  west,  and  exhibited  them  in  a  growing  eondition  on  the 
exhibition  grounds,  thus  giving  ocular  demonstration  of  the  success  at- 
tending tree-planting  in  a  large  section  of  the  country  hitherto  treeless, 
but  where,  within  a  few  years  past  and  with  advancing  settlements, 
millions  of  trees  have  been  planted  and  are  now  flourishing.  The  es- 
tablished fact  that  trees  valuable  for  fruit,  for  shade,  and  foj  timber  can 
be  successfully  cultivated  on  much  of  the  dry  plains  of  the  West,  is  of 
the  greatest  importance  in  an  agricultural  point  of  view,  and  will  be  the 
means  of  attracting  settlers  to  that  region  who  would  otherwise  turn 
away  from  it. 

Early  in  the  year  a  new  volume  of  the  reports  on  forestry,  in  addi- 
tion to  the  three  previously  issued,  was  published.  Among  the  more 
important  contents  of  this  volume  may  be  mentioned  a  ftill  report  from 
six  of  the  prairie  States,  in  regard  to  the  kinds  of  trees  that  had  been 
found  to  grow  there  successfully  and  to  which  preference  is  given ;  also 
as  to  what  kinds  of  trees  have  not  proved  successful  and  the  difficulties 
which  have  been  met  by  tree-planters. 

Another  report,  compiled  from  the  returns  made  in  response  to  a  second 
circular,  gave  an  exhibit  of  the  extent  to  which  the  native  forests  of  the 
country  have  been  cleared  off,  and  for  what  purposes,  and  the  dam- 
age occasioned  by  forest  fires,  together  with  other  &ots  relating  to  the 
sulrfect. 

By  means  of  a  graphic  chart,  the  steady  and  rapid  destruction  of  the 
forests  in  one  of  the  States  during  a  period  of  nearly  thirty  years  wum 
presented  to  view,  and  will  serve  as  an  illustration  of  wliat  has  been 
taking  place  in  many  of  the  other  States. 

A  report  was  also  made  in  regard  to  the  consumptiou  of  the  forests 
tor  the  purpose  of  furnishing  ties  for  our  150,000  miles  of  rail^0H(1^. 
The  report  shows  the  amount  and  kind  of  wood  used  by  each  railroad 
from  which  information  could  be  obtained,  amounting  to  about  03  per 
cent  of  the  whole.  The  sources  from  which  the  ties  are  procured  are 
spedfled,  as  also  the  season  of  the  year  in  which  they  are  cut  and  their 
ascertained  durability.    From  this  report  it  appears  that  to  farnish  tieb 


Digitized  by  VjOOQ IC 


24  REPQBT  OF  THE  COIOOSSIONEB  OF  AORIGULTUBE. 

for  our  present  mileage  of  roads  has  taken  the  available  timber  from  an 
area  of  land  equal  to  that  of  the  States  of  Bhode  Island  and  Gonnecti- 
cuty  and  estimating  that  the  ties  will  need  .to  be  renewed  onoe  in  seven 
years,  there  will  be  required  for  this  purpose,  and  to  equip  the  new- 
roads  built  firom  year  to  year,  the  timber  growing  on  565,714  acres. 
Allowing,  again,  that  a  growth  of  thirty  years  is  necessary  to  products 
trees  of  proper  dimensions  for  ties,  it  will  require  16,971,420  acres  of 
woodland  to  be  held  as  a  kind  of  railroad  reserve  in  order  to  supply 
the  annual  needs  of  the  existing  roads,  to  say  nothing  of  the  demands 
for  new  roads.  This  constitutes  an  area  larger  than  the  States  of  ^ew 
Hampshire,  Vermont,  and  Massachusetts  combined.  It  is  more  than 
4  per  cent,  of  the  woodland  of  the  United  States,  exclusive  of  Alaska. 

The  volume  contained,  also,  a  report  on  the  maple-sugar  production 
in  the  United  States  and  Canada.  From  this  it  appears  that,  reducing 
the  maple  sirup  made  to  its  equivalent  of  sugar,  the  total  maple-sugar 
product  of  the  country  for  the  census  year  was  50,944,445  pounds,  or  a 
little  more  than  one-twelfth  of  the  whole  sugar  product  of  the  oountiy, 
including  that  fix>m  sorghum  and  the  sugar  cane.  Of  the  granulated 
sugar  made  in  the  country  that  firom  the  maple  forms  17  per  cent. 

Since  the  publication  of  the  volume  referred  to,  two  other  oiroulan 
have  been  distributed,  and  the  division  has  been  occupied  in  compar- 
ing and  tabulating  the  information  thus  obtained.  The  inquiries  made 
in  these  circulars  were  in  general  as  to  the  methods  adopted  in  tree 
planting  and  culture,  the  increase  or  dinunution  of  the  forest  area,  the 
observed  influence  of  the  presence  or  absence  of  forests  upon  streams, 
floods,  and  droughts,  and  also  upon  climate. 

During  the  year  about  3,000  packages  of  tree-seeds  have  been  sent 
to  persons  who  have  applied  for  them,  or  to  those  who  it  was  thought 
would  subject  them  to  various  modes  of  culture  and  test  their  adapta- 
tion to  various  soils  and  climates. 

Since  the  organization  of  the  ^^ American  Forestry  Oongress"  the  De- 
partment of  Agriculture  has  recognized  it  as  doing  a  kindred  work  with 
that  of , its  forestry  division,  and  has  given  it  whatever  aid  it  could  by 
the  presence  of  its  officers,  and  contributions  of  information  in  its  pos- 
session. 

In  view  of  the  great  and  constantly  increasing  demands  made  upon 
the  forests  for  the  supply  of  ties  and  other  material  for  the  use  of  rail- 
road companies,  it  has  become  a  question  whether  the  companies  might 
not  be  made  to  see  it  to  be  a  feasible  thing,  and  for  their  interest,  to  plant 
trees  along  their  roadways,  or  on  tracts  of  their  land  adapted  to  the  pur- 
pose, and  thus  benefit  themselves  while  at  the  same  time  relieving  the 
('.xi8tin{?  forests  to  the  same  extent  from  an  onerous  demand  which  is 
now  marie  apon  them.  The  land-grant  companies  have  an  abundance 
of  lan<i,  either  already  covered  with  trees  or  which  might  be  planted, 
ami  itiTiH  .furnish  them  a  perpetual  supply  of  timber,  ami  these  and 
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other  companieBi  by  planting  a  belt  of  trees  along  their  lines,  oonld  pro- 
tect their  roads  fix>m  drifting  snows  and  driving  winds. 

The  review  of  the  year  is  enconraglng.  The  interest  in  th^  subject  of 
forestry  has  increased  tbronghoat  the  oonntry.  The  publications  of  tlie 
Department  by  themselveS|  and  yet  more  as  they  have  been  republished 
in  whole  or  in  part  by  our  numerous  newspapers,  and  the  discussions  of 
the  subject  in  agricultural  and  other  oonventioms,  have  had  the  effect  to 
extend  greatly  the  knowledge  of  the  subject. 

The  establishment  of  arbor  or  tree-planting  day,  already  adopted  in 
fifteen  of  our  States  and  Territories,  is  one  of  the  most  encouraging  signs 
for  the  advancement  of  forestiy.  Its  extension  throughout  the  country 
should  be  urged  by  every  proper  consideration.  Its  general  establish- 
ment  would  be  among  the  most  effective  means  of  creating  throughout 
the  community  a  proper  sentiment  in  regard  to  trees,  and  lead  to  their 
adequate  protection. 

On  the  other  hand,  the  waste  of  our  forests  goes  on  at  an  alarming 
rate.  Little,  if  anything,  has  been  done  to  check  the  annual  destruction 
by  fires,  whether  by  wlllftil  violators  of  the  law,  or  where  occasioned  by 
sparks  from  locomotives  ]  the  destruction  caused  by  tke  ax  of  the  lum- 
berman, or  the  loss  by  depredations  on  the  public  lands.  To  stop  these 
several  losses,  each  lamentably  great,  the  division  has  done  what  It 
coald  by  making  the  facts  known  to  the  Commissioner  of  the  Land 
Office,  the  only  one  who  is  authorized  to  prosecute  such  offenders. 

In  view  of  the  continued  destruction  of  the  timber  on  the  Government 
lands,  and  the  importance  of  preserving  for  permanent  cultivators,  and 
use,  such  portions  of  forests  as  are  adjacent  to  the  head  springs  of  rivers, 
or  which  may  be  needed  for  climatic  or  other  reasons,  it  is  respectfolly 
urged  that  the  further  sale  of  timber  lands  belonging  to  the  Gk>vem- 
ment,  ought  to  be  suspended  u^til  such  time  as  a  careftd  survey  shall 
ascertain  what  x>ortion  of  them  may  be  sold  without  involving  injury  to 
the  country,  and  what  ought  to  be  permanently  held  in  the  forest  con- 
dition. 

SBED  DrnsioN. 

Belative  to  the  reforms  instituted,  those  in  the  seed  division  call 
for  more  than  a  passing  notice.  It  is  a  division  whose  annually  ex- 
pended appropriation  exceeds  that  of  any  other  in  the  Department,  and 
proportionate  to  this  should  be  the  care  and  wisdom  in  its  management 
Particular  attention  has  therefore  been  given  to  improved  methods  iti 
the  distribution  of  seeds.  Experienced  executive  ofBcers  have  been  ap- 
pointed to  prevent  an  indiRcriminate  and  useless  distribution  of  seeds 
in  climates  and  soils  to  which  they  are  not  adapted ;  to  carefully  study 
the  necessities  and  climatic  condition  of  the  several  sections ;  to  thor- 
oughly test,  before  distribution,  a  sample  of  every  variety  of  seed  pur- 
chased, to  prove  its  vegetative  qualities,  and  to  skillfully  subject  such 
Moil  to  a  rigid  examination  for  the  purpose  of  detecting  the  presence 
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of  seeds  of  noxious  weeds,  ii^nrioos  insects,  or  the  germs  ot  disease. 
Improved  methods  have  also  been  applied  to  the  handling  of  seed  in 
ifs  roooipt,  its  preparation  for  distribution,  and  its  final  disposition; 
and  it  will  be  my  endeavor  to  continue  to  inaugurate  new  and  improved 
systems  as  rapidly  as  the  service  may  require. 

For  a  continuation  of  the  distribution,  as  required  by  the  present  law, 
1  have  submitted  the  usual  estimate.  There  is  one  phase  of  the  law, 
however,  to  which  I  would  respeotftilly  call  your  attention.  It  re- 
quires that  a  report  of  ezperimenti  shidl  be  made  by  those  receiving 
the  new  and  valuable  seeds  which  the  Department  distributes,  the  evi- 
dent intent  being  that  the  Department  shall  be  kept  informed  of  the 
success  or  non-success  of  ezperimentB  with  seeds  which  it  purchases, 
especially  for  experimental  purposes.  In  a  vast  majority  of  cases  this 
design  of  the  law,  unfortunately,  is  not  complied  witii. 

Two-thirds  of  all  seeds,  plants,  and  cuttings  may  be  distributed  by 
Senators,  Bepresentatives,  and  Delegates  in  Congress  direct,  and  their 
constituentB  do  not  feel  in  duty  bound  to  report  results  to  the  Depart- 
ment It  is  obvious  that  these  representatives  of  the  people  are  better 
acquainted  with  the  best  intelligence  and  needs  of  their  respective  dis- 
tricts than  the  Department  is;  while,  on  the  other  hand,  it  must  be 
admitted  that  the  Department  understands  better  than  others,  the 
BAtaxt  and  habits  of  the  seeds  and  plants  it  distributes;  and  it  is  a 
mattsr  fbr  serious  consideration  on  the  part  of  Oongress  whether  or  not 
some  systematic  plan  of  co-operation  may  not  be  fixed  upon  between 
this  Department  and  Members  of  Oongress,  by  which  the  former  can 
have  a  better  control  over  the  distribution  than  it  now  has,  and  make 
the  distribution  a  condition  precedent  to  a  compliance  with  simple  bat 
important  requirements,  and  thus  reap  the  greatest  benefit  firom  the 
distribution;  while  the  latter  can  continue  to  give  the  Department  the 
benefit  of  advice  and  experience  by  furnishing  lists  of  those  who  can 
best  serve  the  interests  of  their  several  localities,  by  carrying  on  ex- 
periments to  test  the  value  of  the  seeds  and  plants  distributed. 

Another  reason  for  a  change  of  systems^  in  this  respect,  is  that  the 
quota  of  one-third  of  all  the  seeds,  &c.,  purchased,  at  present  allowed 
to  the  Department,  is  insufficient  to  enable  it  to  meet  its  own  legitimate 
debt  of  obligation  to  its  thousands  of  correspondents,  and  others  who 
can  receive  no  other  &vor  from  the  Department  in  consideration  for  im- 
portant and  valuable  services  rendered.  The  Department  keenly  feels 
that  this  debt  should  first  be  met,  and  the  remaining  seeds  are  not  snf- 
flcient  to  carry  on  experiments  in  a  comprehensive  manner.  The  intel- 
ligent and  progressive  fkrmer  of  to-day,  with  whom  the  Department 
wishes  to  deal,  is  unwilling  to  give  the  requisite  attention  and  time  to  a 
handful  of  grain,  and  be  should  not  be  a«ked  to  do  so,  nor  would  sucli 
experiment  result  in  any  great  benefit.  No  good  can  come  from  the 
distribution  of  a  pint  of  seed  where  a  bushel  is  needed. 
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MIOBOSOOPIGiX  DIVISION. 

The  microscoplst  has  been  chiefly  engaged  dariDg  the  past  year  irith 
investigations  relating  to  the  general  microscopic  characteristics  of  pure 
dairy  butter,  oleomargariDC,  batterine,  and  other  batter  substitutes, 
with  a  view  of  discovering  some  well-defined  mode  by  which  pure  but- 
ter and  the  various  butter  substitutes,  offered  for  public  sale,  may  be 
distinguished  from  each  other,  thus  protecting  the  public  against  fraud- 
ulent compounds  sold  as  pure  butter. 

These  investigations  have  necessitated  hundreds  of  experiments  with 
the  fats  of  various  animals  and  of  vegetables,  as  several  of  these  fats 
are  largely  employed  in  the  manufacture  of  all  butter  substitutes.  The 
want  of  a  ready  and  scientific  means  of  determining  whether  a  substance 
offered  for  sale  is  really  butter,  or  butterine,  has  long  been  felt  by  chem- 
ists, butter  inspectors,  and  the  public  generally. 

Because  of  the  question  among  chemists  in  Europe,  and  in  America, 
as  to  the  possibility  of  determining,  by  purely  chemical  means,  butter 
from  oleomargarine,  the  batter  laws  of  the  United  States,  as  well  as  those 
of  Great  Britain,  have  been  rendered  inoperative,  as  regards  the  sue- 
cessfol  prosecution  of  violators  of  the  law  relating  to  butter  imitations. 
Hence  the  great  desirability  of  endeavoring,  by  the  use  of  the  micro- 
scope, or  other  untried  means,  to  discover  a  method,  or  methods,  by 
which  the  butter  laws,  generally  considered,  shall  be  rendered  usefiil 
and  operative  to  the  dairy  interests  of  the  United  States. 

After  many  experiments  in  this  direction,  the  microscoplst  claims  to 
have  discovered  that  lord  made  firom  swine^s  &t  always  exhibits  crys- 
tals in  stellftr  form,  wholly  composed  of  sharp,  ftktty,  needle-shaped 
spines  radiating  fix>m  a  common  center,  while  the  fftt  of  beef  yields 
foliated,  serrated,  and  bi«serrated  spines  proceeding  from  a  common 
center,  but  much  smaller  than  those  of  lard,  while  pure  normal  dairy 
butter  is  wholly  exempt  from  &tt7  crystals,  and  this  distinction  is  con- 
stant. He  also  claims  to  have  discovered  that  when  pure  butter  is  boiled 
in  a  test  tube,  without  water,  for  a  period  of  several  seconds  only,  and  al- 
lowed to  cool  for  a  period  of  twenty-four  hours,  at  a  temperature  of  &P 
Fah.,  the  butterthos  treated  becomes  crystalliBed  in  globose  forms,  gener- 
ally perfectly  globular,  and  of  suffioleiit  sixe  to  be  detected  by  the  naked 
eye.  On  subjecting  these  crystals  to  polarized  light,  in  connection  with 
the  microscope,  the  crystals  exhibit  on  each  globule  of  fat  a  well-defined 
cross,  rescmblinjg  that  known  as  the  Gross  of  St.  Andrew,  thus  distiu- 
guishing  at  once  the  ffttty  crystals  of  the  butter  from  those  of  lard  or 
beef.  In  no  case  has  he  found  crystals  in  any  of  them  resembling  those 
found  in  pure  dairy  butter.  In  consequence  of  the  novelty  of  this  dis- 
covery and  its  value  to  the  dairy  interests  of  the  country,  if  verified  by 
others,  he  was  directed  by  the  Department  to  submit  the  result  of  his 
investigation  of  &ts  to  the  members  of  the  American  Society  of  Micro- 
scopists  at  their  annual  meeting  held  in  Cleveland,  Ohio,  in  the  month  of 
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September  last,  lit  which  meeting  he  gave  a  statement  of  all  the  facts  iu 
this  case,  illnstrated  by  eighteen  drawings,  of  the  respective  crystals  of 
fats  thus  far  found  in  them. 

A  committee  of  five  experienced  microscopists,  appointed  by  the  pres- 
ident of  the  society  to  examine  the  method  as  detailed  by  the  micro- 
scopist  of  this  Department,  subsequently  reported  the  practical  verifi- 
cation of  this  discovery. 

In  consequence  of  the  development  of  these  new  facts,  two  convictions 
have  been  made  during  the  past  month,  by  two  distinct  juries  of  the 
criminal  court  of  the  District  of  Oolumbio,  for  violatioh  of  the  butter 
laws. 

This  division  has  also  prepared  a  description  of  edible  mushrooms 
common  to  the  United  States,  with  such  information  as  tHll  enable  inex- 
,  perienced  persons  to  avoid  iiyurious  species. 

Examinations  of  milk,  cream,  cheese,  water,  parasitic  injuries  of 
plants,  &c.,  have  also  been  made. 

As  much  extra  work  is  now  being  imposed  on  this  division  in  fur- 
nishing testimony  for  the  courts  in  butter  prosecutions,  extended  facili- 
ties will  be  required  to  enable  it  to  continue  its  work  of  furnishing  new 
facts ;  better  instruments  are  needed,  more  room  required,  the  labora- 
tory rendered  more  complete,  and  the  division  library  of  reference  ex- 
tended.   1?o  meet  these  wants  an  expenditure  of  $2,000  is  recommended. 

COUNTBBFSIT  BI7TTEB. 

I  beg  to  call  special  attention  to  the  unparalleled  increase  during  the 
past  few  years,  of  the  manufacture  and  sale  of  various  compounds  of  ani- 
mal fiats,  vegetable  oils,  and  other  substances  which  are  fraudulently 
represented  to  the  public  as  butter.  The  extent  of  this  business  threat- 
ens the  destruction  of  the  legitimate  dairy  business,  the  interests  of 
which  are  of  the  largest  magnitude,  and  affect  all  sections  of  the  coun- 
try. It  is  not  competition  with  dairying  that  is  deprecated,  but  the 
simulation  of  true  dairy  products,  the  deception  of  misleading  names, 
the  use  of  impure  substances,  and  the  dishonest  sale,  at  high  rates,  of 
products  otherwise  of  littie  value — ^practices  which  demoralize  trade,  de- 
fraud honest  industry,  and  endanger  health. 

To  protect  the  public  from  these  deceptive  practices,  I  would  earn- 
estly recommend  the  prompt  passage  of  a  stringent  law  by  Congress  to 
prevent  the  continuance  of  this  business,  except  under  such  regulations 
as  the  necessities  of  the  case  demand,  the  enforcement  of  this  law  to 
be  placed  under  the  control  of  the  Internal  Bevenue  Department. 

WOOL  INDUSTBY. 

An  act  of  Congress  of  April  1, 1880,  authorized  the  Commissioner  of 
Agriculttiro  to  attend  the  International  Sheep  and  Wool  Show  to  be 
held  in  Philadelphia  in  September  of  that  year,  and  to  make  a  report 
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theieon.  At  that  exhibition  there  wereoollected  samples  of  wool  from 
the  dilTerent  breeds  of  sheep  exhibited,  and  their  examfnation  under- 
taken with  a  view  to  their  careful  measurement  for  fineness  of  fiber, 
tensile  strength,  &c.  As  this  examination  progressed,  i|^  became  ap- 
parent that  most  valuable  information,  both  for  the  producer  and  con- 
samer,  would  result  The  samples  were  largely  augmented  by  contri- 
bations  firom  every  wool-producing  section,  and  a  careful,  patient,  and 
elaborate  system  of  tests,  and  examinations,  was  entered  upon  to  show 
this  varying  tensile  strength,  ductility,  and  elasticity  of  wools  from  dif- 
ferent breeds  of  sheep,  and  from  the  same  breeds,  under  different  condi- 
tions of  feeding,  climate,  and  management.  The  report  upon  this  inves- 
tigation has  long  since  been  ready  for  the  printer,  the  iUustrations  to 
accompany  it  having  been  prepared  and  paid  for.  The  work  is  a  scien- 
tific indorsement  of  the  value  of  American  wod  It  shows  clearly  that 
wool  can  be  produced  in  the  United  States  equal  to  that  of  any  country  in 
the  world,  and  embraces  information  which  has  cost  many  thousands  of 
dollars  to  procure  and  tabulate.  The  great  wool  industry  is  entitled  to 
the  information  which  it  was  the  evident  design  of  Congress  it  should 
have,  and  I  would  respeotftdly  urge  the  importance  of  the  immediate 
printing  of  the  report  for  the  benefit  of  all  conoemed^ 

DEPABTMSNTAL  BBP0BT8. 

In  addition  to  400,000  copies  of  the  Annual  Beport  of  the  Department 
for  the  year  1884,  and  50,000  copies  of  the  First  Annual  Beport  of  the 
Bureau  of  Animal  Industry,  both  of  which  were  ordered  by  special  act 
of  Oongress,  the  following  named  special,  and  miscellaneous  reports, 
have  been  published  during  the  cmrent  year : 


DlVZSXOir  OF  STATUnOS— XTBW 

Vaeopiat 
pzinOid. 

No.  14.  Beport  of  the  orope  of  the  year,  and  of  freight  ratea  of  tranflporta- 

tion.    December,  1884,  60  pp.,  octavo 13,000 

No.  15.  Beport  upon  the  numberB  and  valnee  of  farm  animals ;  on  Che  cotton 
crop  and  its  distribution,  and  on  freight  rates  of  transportation 
companies.    January  and  Febroary,  1885,  64  pp.,  octavo 15,000 

No.  16.  Beport  on  the  distribution  and  consumption  of  con^  and  wheat,  on 
consumption  of  cereals  in  Europe,  and  on  freight  rates  of  trans- 
portation companies.    March,  1885,  47  pp.,  octavo 15,000 

No.  17.  Beport  of  the  area  of  winter  grain,  the  oowUCion  of  farm  animals,  and 

on  freight  rates  of  transportation.    April,  1885,  80  pp.,  octavo..     15, 000 

No.  18.  Beport  of  the  condition  of  winter  grain,  the  progress  of  cotton  plant- 
ing, and  wages  of  farm  labor;  also  on  the  freight  rates  of  trans- 
portation companies.    May,  1885,  60  pp.,  octavo 15, 000 

No.  19.  Beport  on  acreage  of  spring  grain  and  cotton,  the  condition  of  muter 
wheat,  and  European  gndn  products,  witii  freight  rates  of  trans- 
portation companies.    June,  1885,  56  pp. ,  octavo 15, 000 

Ko.  90.  Beport  on  the  area  of  com,  potatoes,  and  tobacco,  and  condition  of 
growing  crops,  and  on  rates  of  transportation.  July,  1685,  pp.^ 
64,  ootovo 15, 000 
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No.  21.  Report  on  the  condition  of  growing  cropi*,  of  international  dairy  eta- 

tistios,  and  on  rates  of  transportation.    AngoBt,  1866,  70  pp., 

octavo 15,000 

No.  22.  Report  on  condition  of  crops  in  America  and  Europe,  and  on  freight 

rates  of  transportation  companies.    October,  1885, 55  pp.,  octayo.    15,  C^OO 

No.  24.  Report  on  the  yield  of  crops  per  acre,  and  on  freight  rates  of  trans- 
portation companies.    NoTember,  1885,  54  pp.,  octavo 15, 000 

Agrionltural  Graphics.  A  report  of  exhibits  illustrating  agricultural  statis- 
tics at  the  World's  Industrial  and  Cotton  Exposition  at  New 
Orleans,  La.,  by  J.  R.  Dodge,  Statistician  of  the  Department. 
Illustrated  by  twenty-seven  diagrams.    42  pp. ,  octavo 3, 000 

XIfTOHOZX>OICAL  DlVISIOIf . 

Bulletin  No.  1.  Third  edition.  Reports  of  experiments,  chiefly  with  kero- 
sene, upon  the  insects  injuriously  affecting  the  orange  tree  and 
the  cotton  pl^nt,  made  under  direction  of  the  Entomologist.  02 
pp.,  octavo 500 

Bulletin  No.  5.  Description  of  North  Amnioan  Chaloldld«  tnm  th«  oolleo- 
tions  of  the  United  States  Department  of  Agriculturs  and  of  Dr. 
C.  v.  Riley,  with  biological  notes.  Together  with  a  list  of  the 
described  North  American  species  of  the  family.  By  L.  O. 
Howard,  M.  Sc,  assistant,  DiTision  of  Entomology.  47  pp., 
octavo! 1,000 

Bulletin  No.  6.  The  imported  elm  leaf-beetle.  Its  habits  and  natural  his- 
tory, and  means  of  counteracting  its  injuries.    18  pp.,  octavo. . .      1, 000 

Special  Miscellaneous  Report  No,  8.  Cotton  in  the  Empire  of  Brazil ;  the  an- 
tiquity, methods,  and  extent  of  its  cultivation,  together  with  sta- 
tistics of  exportation  and  home  consumption.  By  John  0*  Bran- 
ner,  Ph.  D.    79pp.,ootaTO (,000 

Bulletin  No.  B,  The  Periodical  Cioad*.  An  account  of  Cioada  Septendecim 
and  its  Tredecim  race,  with  a  chronology  of  all  broods  known. 
By  Charles  V.Riley,  Ph.  D.    46pp.,  octavo 2,000 

Special  Report  No.  11.  Fifth  edition.  The  Silk  Worm ;  being  a  brief  manual 
of  instructions  for  the  production  of  silk.  By  G.  V.  Riley,  M. 
A.,  Ph.  D.,  Entomologist.    ;)7  pp.,  octavo 2,000 

ORBMICAL  DIVISION. 

Bulletin  No.  5.  The  sugar  industry  of  the  United  States.— Cans,  beet,  sor- 
ghum, and  maple  sugar.  By  Harvey  W.  Wiley,  Chemist,  Depart- 
ment of  Agriculture.    IHustrated.    224  pp.,  octavo 10, 000 

Bulletin  No.  G.  Experiments  with  diffusion  and  carbonatation  at  Ottawa, 
Kansas,  campaign  of  1685.  By  Harvey  W.  WUey,  Chemist.  20 
pp.,  octavo 2,000 

rOBXSTEY  DIVUION. 

Annual  Report  on  Forestry  for  the  year  1684.    By  N.  H.  Egleeton,  chief  of 

the  division.    421pp.,  octavo 5,000 

MISCSLLAKKOUS  RRPORTS. 

Special  Report  No.  7.  Tide  marshes  of  the  Unit«d  States.  By  D.  M.  Nesbit, 
with  contributions  from  United  States  Coast  Survey,  8.  L.  Board- 
man,  Eldridge  Morse,  and  others.    259  pp. ,  octavo 3,000 
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SpecUl  Report  No.  9.  Prooeedings  of  a  oonyention  of  delegates  from  agri- 
onltnral  colleges  and  experimental  stations  held  at  the  Depart- 
ment of  Agricnltnre,  Jnly  8  and  9,  1886.    196  pp.,  octayo 3, 000 

The  soils  and  products  of  Sonth western  Louisiana,  including  the  parishes  of 
Saint  Landry,  La  Fayette,  Vermillion,  Saint  Martin's,  Iberia,  and 
Saint  Mary'a    40  pp.,  octavo 3,000 

Report  on  the  organization  and  management  of  seyen  agricultural  schooL)  in 
Germany,  Belgium,  and  England.  By  A.  8.  Welch,  LL.  D.  107 
pp.,  octayo 3,000 

A.  directory  of  departments,  hoards,  societies,  colleges,  and  other  organizations 
in  the  interest  of  agriculture,  horticulture,  stock-raising,  dairy- 
ing, bee-keeping,  fish-culture,  and  kindred  industries.  88  pp., 
octayo 3,000 

Addresses  of  Norman  J.  Colman,  United  States  Commissioner  of  Agriculture, 
and  Dr.  D.  £.  Salmon,  chief  of  the  Bureau  of  Animal  Industry, 
before  the  third  national  convention  of  stockmen,  &eld  at  Chi- 
cago, IlL,  November  U  and  18,  1885.    39  pp.,  octavo 5,000 

In  oondnsiODy  I  beg  to  represent  that  the  Department  of  Agrloaltare, 
growing  in  importanoe  and  nseftilness  as  onr  agricoltaral  population 
increaseBy  and  its  wants  and  necessities  mnltiply,  shoold  obyiously  be 
a  progressive  institution,  in  order  to  keep  pace  with  the  increaeiug  de- 
mands made  upon  it.  It  is  for  the  legislatiye  branch  to  determine  how 
&r  its  importanoe  shall  be  recognized,  and  with  what  powers  it  shall 
be  dothed  to  enable  it  to  partially  meet  the  obligation  which  a  country 
always  owes  to  its  agriculture. 

Yeiy  respectfcilly,  your  obedient  servant, 

NOBMAlir  J.  OOJMAJS, 
OammisiUmer  of  AgriouUwre. 
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REPORT  OF  SUPERINTENDENT  OF  GARDENS  AND 

GROUNDS. 


Sir  :  I  beg  to  snbmit  the  following  report  on  matters  pertaining  to 
this  division.  Although  aUnded  to  in  former  reports,  I  may  again  re- 
peat that  the  very  limited  area  of  gronnd  available  for  field  work  pre- 
vents operations  in  that  line  except  npon  a  very  small  scale.  Even  the 
testing  of  the  merits  of  the  various  new  kinds  of  fruits,  such  as  straw- 
berries, grapes,  figs,  &c,  has  become  very  unsatisfactory  in  consequence 
of  the  unprotected  condition  of  the  grounds,  owing  to  the  absence  of 
Buitable  fencing  to  prevent  intruders  who  disarrange  labels,  extract 
fruits  from  plants  under  test,  and  otherwise  Interfere  with  the  work  on 
the  grounds. 

With  plants  under  glass  the  conditions  are  more  fiAvorable,  and  with 
such  plants  as  oranges,  lemons,  &c.,  the  work  of  testing  new  or  rare 
kinds,  and  propagating  them,  is  prosecuted  to  the  extent  of  the  fiMilities 
at  command.  The  work  of  the  Department  in  this  line  is  highly  appre- 
ciated by  those  whom  it  serves. 

My  time  has  been  much  occupied  during  the  present  year  and  during 
the  latter  portion  of  1884  in  preparing  exhibits  for  the  Cincinnati,  Louis- 
viUe,  and  ^ew  Orleans  expoations.  The  exhibit  at  New  Orleans  was 
the  most  important,  and  proved  to  be  satisfactory  and  interesting.  The 
leading  principle  I  kept  in  view  in  the  preparation  of  material  for  these 
expositions  was  that  of  presenting,  as  feur  as  practicable,  the  operations 
of  the  various  divisions  of  the  Department  and  their  relations  to  the 
industries  represented. 

In  the  performance  of  this  duty  I  was  ably  assisted  by  the  heads  of 
the  <Ufferent  divisions:  notably  by  the  entomologist,  statistician,  bot- 
anist, microsoopist,  ana  the  chemist.  By  consulting  with  these  gentie- 
meu  I  was  enabled  to  mature  plans,  and  by  their  earnest  co-operation 
these  plans  were  executed,  so  Ceu*  as  time  and  means  would  i>ermit.  The 
time  was  exceedingly  limited,  and  the  amount  of  money  appropriated 
for  the  work  had  to  be  considered  at  dvery  step. 

The  reports,  when  completed,  will  present  details  of  the  exhibits  rep- 
resenting the  divisions ;  briefly,  they  were  as  follows : 

The  entomological  division  was  represented  by  a  collection  made  up 
of  various  sections,  such  as : 

(1)  Insects  injuriam  to  agriculture^  arranged  according  to  the  particu- 
lar plant  and  the  particulsu*  part  of  the  plant  affected,  and  containing, 
as  far  as  possible,  the  different  stages  of  growth  of  the  insect,  its  ene- 
mies and  parasites,  a  statement  of  the  remedies  or  preventives  availa- 
ble, and  a  reference  to  the  chief  articles  where  full  information  can  be 
fonnd  upon  it. 

(2)  Insecticide  substances^  with  a  statement  of  the  methods  of  using 
them,  and  the  particular  substance  recommended  for  particular  insects. 

(3)  Insecticide  nuichinery  and  contrvoa/nces  for  destroying  insects. — This 
consisted  principally  of  the  many  useful  contrivances  which  have  been 
designed  and  perfected  by  the  entomologist. 
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(4)  Bee  culture. — ^An  exhibit  to  show  all  the  more  valuable  methods 
and  contrivances  now  in  nse  among  advanced  apiarians. 

(5)  Silk  culture. — ^This  exhibit  was  rendered  the  more  instractive  by 
having  a  stractore  where  the  worms  were  hatched  and  raised  during 
the  period  of  the  exposition. 

The  statistical  division  was  represented  by  a  series  of  graphic  charts* 
This  method  of  illustration  is  the  best  interpreter  of  statistics  to  the 
popular  mind.  The  object  kept  prominently  in  view  in  the  preparation 
of  these  diagrams  was  to  make  the  meaning  of  important  facts  in  Amer- 
ican agriculture  so  plain  that  they  could  be  intelligently  understood  by 
those  not  accustomed  to  analyze  the  purport  of  figures.  Among  the 
more  prominent  of  these  diagrams  were  those  (1)  showing  the  proportion 
of  land  in  farms ;  (2)  increase  of  farm  acreage  in  thirty  years ;  (3)  farm 
values  of  agricultural  products ;  (4)  values  of  farm  animals;  (5)  increase 
of  farm  anunala  in  thirty  years ;  (6)  progress  of  wheat  production  in 
thirty  years ;  (7)  exportation  of  wheat  in  fifty-eight  years ;  (8)  progress 
of  com  production;  (9)  exportation  of  com  in  fifty-eight  years;  (10) 
production  of  cereals  in  thirty  years ;  (11)  progress  of  cotton  produc- 
tion ;  (12)  area  of  cotton :  (13)  sugar  production  and  consumption ;  (14) 
fEurm  and  forest  areas,  ana  many  others  of  similar  value. 

The  botanical  division  was  represented  by  a  very  large  collection  of 
passes,  collected  firom  all  parts  of  the  country.  Among  these  a  collec- 
tion from  the  Western  plains  was  notably  interesting.  These  were  ar- 
ranged and  displayed  so  as  to  represent  their  respective  values,  whether 
for  hay  or  pasturage,  and  their  ability  to  withstand  dry  summers  or  to 
be  useful  in  dry  sections  and  localities.  The  report  of  this  exhibit  is 
intended  to  illustrate  these  and  other  values  of  the  grasses  forming  the 
collection. 

The  microscopical  division  was  represented  by  a  collection  of  water- 
color  drawings,  numbering  about  eight  hundred  plates,  representing 
the  leading  t^es  of  the  genera  and  species  of  fungi,  embracing  many 
of  the  edible  and  poisonous  species  found  in  this  country ;  also  ^es  of 
the  genera  and  species  of  the  principal  microscopic  fungi  which  prey  on 
living  plants  or  are  otherwise  prejudicial  to  their  healthy  growth.  This 
extensive  collection  was  interesting  and  valuable. 

The  chemical  division  was  represented  by  a  well  fitted  and  furnished 
sugar  laboratory,  with  all  appliances  and  apparatus  recjuired  in  the 
analysis  of  sugar-cane  and  its  products.  This  was  maintained  in  work- 
ing condition,  under  the  superintendence  of  a  competent  chemist,  during 
the  entire  period  of  the  exposition,  who  was  constantly  employed  in  mak- 
ing analyses  of  the  products  of  sugar  plantations.  Another  representa- 
tion, which  proved  to  be  of  much  interest,  was  a  working  apparatus  for 
the  extraction  of  sugar  by  diffusion,  as  an  economic  substitute  for  the 
usual  method  of  extraoting  the  juice  from  the  cane  by  mechanical  press- 
ure. 

In.  addition  to  the  above  an  elaborate  display  was  made  of  sorghum 
sugar  and  the  manufactures  of  which  it  is  susceptible. 

At  the  Centennial  Exhibition,  held  at  Philadelphia  in  1876,  where  I 
had  the  honor  of  representing  tne  Department  in  a  similar  capacity  as 
at  the  late  exposition  at  New  Orleans,  I  prepared,  as  a  part  of  the  ex- 
hibit of  the  Department,  a  collection  of  American  woods,  which  was  ac- 
knowledged to  be  the  best  display  of  the  kind  made  up  to  that  time. 
Not  considering  it  necessary  to  repeat  that  exhibit,  I  resolved  to  make 
an  effort  to  form  a  showing  of  the  uses  of  American  woods.  Although 
time  would  not  allow  for  its  full  completion  as  I  had  designed,  yet 
enough  was  collected  to  show  its  value  in  relation  to  forest]^  and  the 
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planting  of  nseftil  timber  trees  in  parts  of  the  United  States  where  tn?t)- 
planting  is  recommended. 

The  manifold  uses  of  oertfin  kinds  of  timber  are  popularly  well 
known,  but  there  are  many  of  what  may  be  termed  minor  mannfacturo, 
for  which  varioos  trees  are  employed,  not  nsaally  considered  as  wuitlt.v 
ot'8|)ecial  noticoi  bat  which,  in  the  aggregate,  reach  to  surprisiu^;  (iiiitn 
titles,  using  largely  of  certain  trees  which  may  be  expected  in  the  noi«> 
liitnre  to  become  scarce,  unless  the  natural  supply  is  supplemented  b.v 
iirtiAcial  plantings  or  strinffeot  measures  adopted  for  the  preserratiou 
of  young  forest  growths.  In  oonnection  with  this  portion  of  the  gen- 
tTal  exhibit,  I  have  made  an  effort,  through  special  circulars  sent  to 
ivuod- working  establishments,  to  collect  statistics  regarding  the  amounts 
of  woods  used,  t^e  various  species  employed,  the  prices  given  for  each 
kind|  and  whether  the  supply  is  diminishing  and  cost  increasing,  the 
best  age  of  wood  for  particular  purposes,  and  much  other  information 
not  usually  published^  but  which  wiU  be  fbnnd  to  possess  considerable 
value. 

In  the  line  of  pomology  I  secured  a  series  of  plates  of  flrnits.  colored 
from  specimens  taken  Crom  the  trees  and  aoourately  portrayeo.  Alto- 
gether something  over  800  plates  were  prepared,  comprising  grapes, 
strawberries,  raspberries,  gooseberries,  ourrants,  apples,  pear%  plums, 
and  peaches.  These,  supplemented  by  several  cases  of  models  of  fruits 
fhmished  by  the  museum  of  the  Department|  fimaed  an  instmetlve 
display  to  all  interested  in  pomology. 

These  pomological  specimens,  together  with  sudh  exhibits  of  eotton 
and  fibers  of  various  kinds  as  were  procured  from  the  DepartmeniL 
have  been  returned.  The  exhibits  of  wood  industries,  entomological 
exhibits,  and  the  microscopical  representation  have  been  turned  over 
to  the  National  Museum  in  this  dty.  The  statistical  exhibit  was  do- 
nated to  the  Missonxi  University. 

XXLDXWS  .AKD  BLXOXn. 

Bvery  person  who  has  had  any  lengthened  experience  in  fruit  eoltnie 
must  be  strongly  convinced  that  the  greatest  drawba<^  to  suooess  are 
those  diseases  designated  as  mildews  and  blights. 

While  this  is  now  freely  conceded,  it  is  somewhat  singular  that  the 
true  cause  of  repeated  fiillures  in  almost  every  fruit-growing  section  of 
this  country  has  been  so  long  and  persistently  ignored,  seemingly  on  the 
ground  that  such  apparently  insigniflcant  causes  were  altogether  inad- 
equate to  account  for  the  disastrous  consequences  that  occasionally 
befell  the  fruit  crops. 

In  no  instance  has  this  been  so  marked  as  in  the  case  of  the  grape- 
vine. The  iiyury,  and  sometimes  the  destruction,  of  the  entire  amount 
of  foliage  on  many  of  the  best-flavored  varieties,  due  to  mildew,  was, 
only  a  few  years  ago,  generally  stated  to  proceed  from  some  cause  then 
unknown. 

Sometimes  it  would  be  explained  by  giving  it  the  name  of  sunscald, 
(luder  the  supposition  that,  in  some  way  not  clearly  understood,  it  was 
ITodaced  by  the  action  of  the  sun  on  the  foliage.  The  peculiar  appear- 
i<nce  of  diseased  leaves  gave  strength  to  this  opinion,  and  it  was  ulti- 
•r:ite)y  explained  that  the  injury  proceeded  from  the  lenses  formed  by 
•lew-drops,  or  rain-drops,  which  burned  holes  in  the  leaves,  and  thus 
endangered  the  fruit  crop. 

Although  there  does  not  seem  to  be  the  slightest  evidence  that  the 
leaves  of  plants  are  ii\jured  in  the  manner  suggested,  yet  it  is  not 
onusual  to  And  sober  warnings  in  regard  to  wetting  or  watering  ptaiits 
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daring  sanshinei  under  the  sappoBltlon  that  it  wiU  Boald  tiie  foliage 
and  destroy  the  plants. 

It  is  trae  that  the  snn  is  afEMStor  in  oansing  the  scalded  and  scorched 
appearance  of  the  leaves  of  the  grape,  bnt  it  is  only  where  the  tissue 
has  been  destroyed  by  mildew  that  the  action  of  the  son  dries  up  the 
diseased  portion,  and  where  mildew  is  not  present,  the  action  of  san- 
shine  shows  no  injury  whatever,  even  upon  the  healtliy  part  of  an 
injured  leaf. 

The  delay  to  recognize  the  true  cause  of  foilnre  with  many  varieties 
of  grapes  in  difierent  sections  of  the  country  has  had  a  disastrous 
effect  upon  the  general  introduction  and  extension  of  their  culture.  It 
has  also  led  to  heayy  losses  by  individuals  who  have  been  induced  to 
purchase  costly  varieties  which  they  could-  not  succeed  in  growing,  on 
account  of  climatic  conditions  whidi  they  could  not  control.  It  is 
well  known  that  all  varieties  of  grapes  which  are  particularly  sensitive 
to  the  climatic  influences  which  promote  the  growth  of  mildew  have  little 
or  no  value  for  general  cultivation,  no  matter  how  high  the  quality  of 
their  fruit  may  rank ;  but  by  far  too  little  notice  is  taken  of  this  par- 
ticular by  those  who  are  introducing  new  varietiyBS.  If  a  variety  is 
found  to  be  of  superior  quality  in  one  locality,  it  is  eztended  under  the 
supposition  that  it  will  prove  equally  valuable  in  all  other  localities; 
and  if  £ailureB  occur,  as  they  so  often  do,  they  are  freely  attributed  to 
bad  or  improper  treatment  on  the  part  of  the  grower,  and  he  will  be 
blamed  for  neglect  of  some  non-essential,  which  in  fbture  he  secures, 
with  no  bettor  result,  and  the  industry  is  abandoned.  The  &ot  is 
strangely  overlooked  that,  in  special  favorable  grape-growing  locali> 
ties,  an  abundance  of  fruit  is  annually  produced,  even  when  all  pro- 
nounced essentials  to  success  are  mostly  wholly  i^ored. 

When  it  was  ascertained  that  the  mildew  of  most  firequent  oocoivence 
and  of  the  most  malignant  character  on  native  grapes  was  caused  by 
an  excess  of  moisture  on  the  foliage,  chiefly  because  of  its  subjection 
to  continued  heavy  dews,  it  soon  became  evident  that  such  localities  as 
had  become  renowned  for  continued  successful  grax>e  culture,  and  where 
all  varieties  did  equally  well,  were  those  where  heavy  dews  were  of  the 
least  frequent  occurrence. 

Microscopical  investigations  in  regard  to  the  diseases  of  plants  are  of 
comparatively  recent  date,  and  the  deductions  which  have  been  made 
from  them  by  microscopists  are,  to  a  certain  extent,  crude,  owing  to 
their  want  of  practical  knowledge  in  regard  to  vegetable  pbysiology 
and  the  varied  phenomena  relating  to  cause  and  effect  which  are  known 
to  the  experienced  and  observant  cultivator. 

Several  years  ago  a  microscopist  assured  grape-growers  that  the 
destruction  of  foliage  caused  by  mildew  was  harmless,  if  not,  indeed, 
beneficial,  inasmuch  as  it  permitted  the  sunlight  more  readily  to  act 
upon  the  fruit,  and  thereby  assisted  and  hastened  the  ripening  process 
Such  a  suggestion  displayed  ignorance  of  the  value  of  leaves  to  plants. 
A  slight  reflection  would  have  shown  that  if  such  results  followed  luil 
dewed  grape-vines,  complaints  from  growers  would  not  exist.  Mori* 
recently  it  has  been  advised  to  remove  and  destroy  by  burning  all  the 
foliage  which  falls  from  vines  injured  by  mildew,  in  order  to  prevent 
the  resting  spores  of  the  fungus  from  attacking  future  growths,  uikI 
thus  stamp  out  the  disease.  As  a  matter  of  fact,  the  burning  of  the 
leaves  would  certainly  destroy  any  resting  spores  attached  to  them, 
but  this  would  not  therefore  prevent  similar  attacks  in  the  future 
whenever  the  elimatic  conditions  proved  conducive  to  the  introduction 
and  growth  of  the  ftmgus. 
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In  newly-planted  vineyards,  even  if  they  are  on  soil  where  grapes 
had  never  before  grown,  and  although  the  locality  may  be  a  long  dis- 
tance from  other  vineyards,  such  plants  will  suffer  equally  with  tliosi* 
in  older  plantations  if  the  weather  proves  &vorable  to  mildew.  A 
vineyard  may  suffer  severely  from  mildew  one  summer  and  be  aimoj^t, 
if  not  wholly,  exempt  from  it  the  following  season,  depending  entin^I > 
on  the  weather.  A  young  vine  raised  from  seed  in  spring,  on  land  w]j<>rc 
grapes  were  never  grown  before,  is  just  as  liable  to  be  attacked  by  mil- 
tie  w  on  the  leaves  during  its  growth  the  first  year,  as  if  it  was  growing 
on  soil  where  grapes  had  been  growing  for  half  a  century. 

It  has  been  repeatedly  proved  by  direct  experiment  that  plants  pro- 
tected by  a  suitable  covering  which  wUl  arrest  the  upward  radiation  of 
heat  and  prevent  dew  on  Uieir  foliage,  wiU  be  exempt  from  mildew, 
although  surrounded  on  all  sides  by  mildewed  plants. 

This  clearly  proves  that,  in  planting  vineyards,  a  location  should  be 
selected  where  dews  rarely  occur,  and  investigations  will  demonstrate 
that  the  most  popular  localities  for  the  profitable  culture  of  the  greatest 
number  of  varieties  of  native  grapes  at  the  present  time  are  those  re- 
gions where  dews  are  seldom  seen. 

The  rot  in  grapes  has  caused  immense  losses  in  the  aggregate  for  a 
quarter  of  a  century ;  for  although  it  existed  previous  to  that  time,  its 
^ects  increase  as  grape  culture  extends,  until  it  threatens  to  cause  the 
abandonment  of  grape  culture  in  many  parts  of  the  United  States. 

This  malady  h^  baffled  fruit-growers,  and  its  cause  is  yet  in  doubt. 
Soils  leem  to  have  no  perceptible  influence,  as  it  is  found,  some  time  or 
other,  on  all  grades  of  soil  from  tenacious  clays  to  pure  sands,  and  in 
all  locations  high  and  low. 

Some  years  ago  it  was  found  that  bunches  of  grapes  inclosed  in  paper 
bags  soon  after  tiie  berries  had  been  fairly  formed,  would  be  exempt  from 
ro^  when  bunches  on  the  same  plant,  unprotected,  would  be  attacked. 
Bepeated  expcpments  proved  that  covering  the  bunches  was  measure- 
ably  a  preventive  of  rot  in  the  berry,  and  led  to  the  conclusion  that  rot 
was  produced  by  climatic  causes,  but  the  peculiar  atmospheric  condi- 
tions  which  favor  its  appearance  have  not  been  determined. 

Since  attention  has  been  directed  to  the  good  effects  of  protecting  the 
grape  bunches  from  direct  contact  with  the  atmosphere,  observation  has 
been  directed  to  the  effect  of  allowing  the  bunches  to  be  protected  by 
dense  foliage  hanging  in  masses  from  tiie  tops  of  the  trellises  upon  which 
the  vines  are  supported,  and  it  is  found  to  be  of  palpable  value  in  the 
prevention  of  rot.  Its  value,  however,  if  at  all  worthy  of  notice,  can  only 
be  substantiated  by  repeated  trials  in  various  sections  of  the  country. 

It  has  been  stated  that  recent  observations  tend  to  the  impression 
that  covered  trellises,  such  as  have  been  more  or  less  in  use  for  the  last 
twenty-five  years  as  a  protection  from  the  mildew  {Peranospora)^  are  also 
a  protection  from  rot,  a  circumstance  which  might,  in  some  degree,  bo 
expected.  Although  a  close  connection  between  mildew  on  the  leaf  and 
rot  in  the  berry  has  not  yet  been  demonstrated,  it  is  not  improbable 
that  further  investigations  may  prove  such  a  connection  to  exist. 

THB  PBAOH-LEAF  BUSTSB. 

Blister  and  curl  of  the  leaves  of  peach  trees  are  not  fatal  iu  tlieir 
effects,  but  either  sometimes  becomes  severe  enough  to  check  theyoun^^ 
growths  and  diminish  the  value  of  the  crop.  Curl  and  hlistbr  are  two 
distinct  effects,  from  two  equally  distinct  causes.  Leaf  curl  is  caused 
by  the  attacks  of  the  apbls  or  plant  louse.    When  these  pests  are  nu- 
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merons  on  plants  of  any  kind,  their  presenoe  is  indicated  by  the  carling 
and  shrinking  of  the  leaf.  Leaf  blister  is  prodnced  by  fnn^i,  and  is  dis- 
tidgaished  by  the  leaves  becoming  thickened  and  swollen  into  blisters, 
which  are  whitish  or  fointly  reddish  on  the  npper  and  hollow  on  the 
under  surface.  The  leaves  thns  attacked  &11  off  in  a  few  weeks  and  uew 
and  healthy  leaves  are  at  once  produced,  and  usually  with  but  little 
effect  upon  the  quality  or  quantity  of  the  crop.  From  the  circumstance 
that  these  diseased  leaves  are  sometimes  attacked  by  aphides,  the  blis- 
ters forming  an  agreeable  asylum  for  these  lice,  it  is  frequntly  stated 
that  the  blister  is  caused  by  insects,  and  the  terms  curl  a,nd  blister  have 
therefore  come  to  be  considered  as  synonymous  by  those  who  are  not 
observant  enough  to  perceive  the  difference  between  cause  and  effect  in 
this  case.  Close  observation  would  show  that  the  blistered  leaves  are 
most  frequently  found  to  be  entirely  fi-ee  from  any  of  the  aphis  family. 

The  predisposing  cause  to  leaf  bUster  has  long  been  recognized,  and, 
unlike  some  otJier  diseases  of  the  peach — ^the  yeUows,  for  instance — ^it  is 
perhaps  universal  wherever  oUmatic  conditions  may  prove  favorable  to 
its  existence. 

Its  cause  is  entirely  atmospheric,  and  it  may  be  looked  for,  with  a 
certainty  of  finding  it,  wherever  sudden  extreme  changes  of  tempera- 
tare  oooor  when  the  leaves  of  the  tree  are  in  a  young  state,  or,  in  some 
varieties,  about  the  time  of  flowering. 

In  Britain,  where  the  peach  trees  are  generally  trained  on  walls,  and 
where  mild  winters  are  oftentimes  followed  by  frosty  spring  weather, 
the  tendency  to  leaf  blister  is  so  common  that  measures  are  usually 
taken  to  prevent  it.  Fifty  years  ago  it  was  a  common  practice  to  cover 
the  face  of  the  wall  upon  which  the  trees  were  trained  with  evergreen 
boughs  early  in  spring  in  order  to  guard  the  young  leaves  against  injury 
ftt>m  cold.  Trees  which  were  not  protected  in  this  manner  would  be 
often  severely  inured  fh>m  blister  on  the  foliage,  and  even  one-half  of  a 
tree  not  protected  would  be  attacked  while  the  protected  half  would  be 
perfectly  dean  and  healthy.  Portable  glass  coverings  axe  now  largely 
employed  for  this  purpose. 

A  change  of  30^  in  forty-eight  hours  in  the  early  stages  of  growth  will 
produce  peach-leaf  blister.  The  most  notable  and  most  severe  case 
which  we  have  met  was  a  ffdl  of  40^  in  twenty-four  hours,  with  a  oold 
northeast  breese ;  its  effects  upon  a  row  of  peach  trees  planted  about  6 
feet  fh>m,  and  on  the  west  side  of;  a  board  fence,  were,  that  in  a  few  days 
the  exposed  tops  were  severely  attacked  by  blister,  while  the  lower  por- 
tions, protected  in  some  measure  by  the  fence,  were  all  but  uninjured. 

It  nas  been  stated  that  this  disease  is  contagious,  and  the  advice  has 
been  given  to  cut  down  and  bum  every  tree  thus  attacked  to  prevent 
its  spread  and  the  total  destruction  of  peach  trees.  This  disease,  how- 
ever, is  not  contagious,  and  it  is  probable  that  none  of  these  leaf  diseases 
are  so ;  at  least  we  have  not  haa  reason  to  consider  them  so  from  a  lon^ 
observance  of  ftingoid  growth  on  plants. 

Many  years  ago  an  experiment  was  made  here  with  ]>each  trees  in  i>ots 
and  tubs  which  were  grown  in  tJie  orchard  house.  For  the  purpose  oi 
exemplifying  the  origin  of  leaf  blister  several  trees  were  removed  to  the 
outer  air  ftt)m  an  average  temperature  of  60^  to  65<d,  varying  from  75^ 
to  80<^  during  the  day,  to  50<^  or  55^  during  the  night,  and  exposed  until 
the  temperature  fell  to  38<^.  They  were  then  again  placed  in  the  house. 
In  the  course  of  a  few  davs  the  leaves  showed  the  effect  of  the  cold  and 
became  badly  blistered,  but  no  blister  appeared  on  other  trees  in  the 
house,  although  the  branches  having  blistered  leaves  were  purposely 
intermingled  with  those  which  had  not  been  exposed  to  cold. 
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It  has  been  recorded  that  in  some  seasons  only  certain  varieties  of 
peaches  in  an  orchard  will  be  affected  with  leaf  blister,  while  other  va- 
rieties are  nnharmed.  Then,  again,  dnring  a  subsequent  season,  the 
varieties  previously  attacked  will  be  unharmed,  while  those  formerly 
exempt  from  the  disease  will  be  affected.  This  is  accounted  for  by  the 
condition  of  the  growth  at  the  time  of  a  sudden  injurious  change  of 
temperature.  There  is  a  certain  period  when  the  young  leaves  are  most 
susceptible  to  such  changes,  and  as  this  period  is  not  reached  at  the 
same  time  by  all  varieties,  some  being  earlier  than  others,  it  follows  that 
some  are  injured  while  others  escape. . 

It  is  also  well  known  that  in  some  seasons  there  are  no  blistered  leaves 
to  be  found  on  any  variety,  the  climatic  conditions  not  being  favorable 
to  the  development  of  the  fungus. 

There  is  much  in  connection  with  the  appearance  of  mildew  on  the 
foliage  of  plants  which  would  indicate  that  it  is  in  most  cases  the  result 
of  cold  or  aridity  in  the  atmosphere,  or,  perhaps,  rather  in  their  com- 
bined action.  This  seems  to  be  more  particularly  observable  in  fungi 
of  the  Erysiphe  class.  The  foreign  grape-vine,  as  well  as  many  other 
European  plants,  such  as  the  hawthorn,  lilac,  &c.,  when  subjected  to 
our  dry,  hot  atmosphere,  suffer  much  from  mildew.  Even  when  the  for- 
eign grape  is  grown  in  glass  structures,  the  utmost  care  must  be  taken 
in  regard  to  ventilation  during  summer  in  order  to  avoid  Erysiphe  on 
the  foliage;  the  admission  of  the  outer  aar  when  it  is  20^  to  30^  below 
that  of  the  house  will  certainly  affect  the  young  leaves,  at  least  those 
nearest  the  ventilator.  It  is  a  common  observation  that  young  roses 
may  be  kept  during  the  winter  in  a  pit  or  frame,  where  for  weeks  or 
months  they  receive  no  ventilation  whatever,  but  as  spring  advances 
and  the  increase  of  temperature  necessitates  ventilation,  then  mildew 
makes  its  appearance  on  the  leaves.  It  may  be  s&id  that  this  is  the  re- 
sult of  careless  management  in  the  method  of  admitting  the  outer  air  to 
the  plants,  but,  nevertheless,  the  best  of  management  will  not  always 
prevent  It. 

A  very  dry  air.  acting  on  tender  leaves  will  cause  an  excess  of  evap- 
oration which  will  produce  cold  on  their  surfaces;  it  is,  therefore,  per- 
haps more  than  a  mere  figure  of  speech  to  say  that  the  appearance  of 
Eiysiphe  on  the  leaves  of  plants  is  an  evidence  that,  by  some  means  or 
other,  the  plant  is  suffering  from  the  effects  of  cold. 

The  disease  called  yellows  has  long  been  known ;  indeed,  it  is  more 
than  probable  that  the  disease  manifested  itself  upon  the  first  attempts 
at  the  culture  of  the  peach  in  this  country.  Amherst  College  authori- 
ties state  that  it  was  destructive  in  Massachusetts  one  hundred  and 
twenty  years  ago.  The  cause  of  the  disease  has  been  a  matter  of  uncer- 
tainty since  its  first  discovery,  and  the  various  opinions  which  have 
been  expressed  regarding  it  can  hardly  be  enumerated.  The  exhaustion 
or  original  deficiency  of  certain  elements  in  the  soil  has  been,  and  still 
is,  a  popular  explanation  as  to  the  cause  of  yellows,  but  what  particular 
ingredient  or  ingredients  are  lacking,  provided  that  this  is  the  cause, 
may  be  a  matter  of  opinion.  Dr.  €k>e8smann,  of  Massachusetts  Agri- 
cultural College,  gives  the  following  formula  as  a  preventive,  vie: 
400  pounds  of  acid  bone  phosphate,  containing  60  pounds  phosphoric 
acid;  150  to  200  pounds  muriate  of  potash,  containing  100  pounds  pot- 
ash; 100  pounds  crude  sulphate  magnesia.  This  is  worked  in  the  soil 
for  a  distance  of  10  feet  about  each  tree.  From  experiments  made  at 
Houghton  farm,  the  following  mixture  of  commercial  fertilicers  is  reo- 
ommended  as  not  only  preventing  but  curing  the  disease,  viz :  25  pounds 
Kiesetite,  100  to  160  pounds  muriate  of  potash,  and  450  pounds  dissolved 
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boBe  blaok,  this  being  the  proper  quantity  for  an  acre.  If  the  trees  are 
in  an  advanced  stage  of  the  disease,  more  muriate  of  iH>ta8h  is  to  be 
added|  giving  about  4  pounds  of  this  salt  to  an  average-sized  tree.  It 
is  very  safe  to  remark,  however,  that  no  person  ever  succeeded  in  re- 
storing a  tree  in  an  advanced  stage  of  the  disease  of  yellows,  and  no 
one  who  has  had  any  experience  with  it  will  ever  make  the  attempt 
GDhe  assumption  tiiat  this  disease  is  caused  by  a  deficiency  of  particular 
elements  in  the  soil  cannot  be  sustained. 

It  is  a  common  observation  that,  when  trees  become  weakened  from 
impoverished  soil,  their  foliage  assumes  a  yellowish  color.  This  is  ob- 
served not  only  in  the  peach,  but  also  in  the  pear,  cheny,  orange,  &c. 
In  fiEMSt,  a  yellow  coloring  of  the  leaves  is  a  common  index  of  a  weak- 
ened condition  of  a  plant.  On  grape-vines  seriously  affected  by  phyl- 
loxera at  the  roots,  the  young  growths  will  assume  a  stunted,  yellowish 
appearance,  which  is  perceptible  ijpom  a  considerable  distance.  Peach 
trees  on  poor  soil  have  been  seen  to  make  yearly  stunted  growths 
with  yellowish  foliage,  while  yielding  small,  prematurdy-ripening  fruit, 
and  in  fact,  looking  very  similar  to  a  tree  having  the  yellows ;  but  such 
trees  are  probably  as  ikr  as  possible  removed  from  any  likelihood  of 
contracting  that  disease.  It  is  quite  in  accordance  with  the  every-day 
experience  of  those  engaged  in  the  cultivation  of  plants,  that  the  best 
method  of  restoring  weakly  trees,  such  as  those  just  alluded  to,  is  to 
enrich  the  soil,  and  it  is  also  good  practice  to  allow  those  that  are  in 
an  advanced  stage  of  poverty  a  more  generous  allowance  than  that  given 
to  those  not  so  much  in  need :  hence  the  benefit  which  has  seemed  to 
result  from  the  application  of  potash,  &c.,  to  the' roots  of  peach  trees 
having  yellow  leaves  may  lead  to  doubt  whether  the  color  indicated  a 
result  of  impoverished  soil  only,  or  arose  from  the  disease  known  among 
peach- growers  as  tiie  yellows.  The  latter  is  understood  to  be  contagioas 
and  can  be  communicated  to  a  healthy  tree  by  pruning  it  wi^  a  knife 
previously  used  in  cutting  a  diseased  one. 

One  writer  observes  that  when  the  ^^  symptoms  of  yellows  are  mild  in 
character  and  limited  in  extent,"  the  trees  should  beUmed  and  manured 
vigorously.  He  adds :  ''  FoUow  this  up  with  a  litUe  judicious  pruning, 
and  you  have  done  all  that  seems  practicable  towards  preserving,  if  not 
curing,  your  affected  trees." 

There  is  a  difference  of  opinion  regarding  this  contagious  feature, 
some  holding  to  the  opinion  that  the  disease  is  transmitted  by  contact, 
while  others  are  equally  convinced  that  it  is  not  so  transmitted. 

These  seemingly  conflicting  opinions  may  arise  trom  the  supposition 
that  all  yellow  indications  of  foliage  result  from  one  cause,  which  is  not, 
we  take  it,  the  case;  for  all  agree  that  when  yellows  is  accompanied  by 
a  multitudinous  growth  of  wiry,  yellowish  shoots  on  the  older  branches 
and  stems,  it  is  incurable.  It  may,  therefore,  be  strongly  suspected  that 
in  cases  where  an  enrichment  of  the  soil  has  cured  trees  of  a  disease 
supposed  to  be  the  yeUows.  the  yellow  appearance  of  tiie  leaves  has 
been  due  to  impoverished  soil  alone. 

Another  cause  of  yellowness  in  peach  leaves  is  that  of  the  borer,  which 
oftentimes  does  great  ii\jury  by  destroying  and  girdling  the  bark  just 
at  or  below  the  surface  of  the  ground.  The  result  of  this  insect  depre- 
dation is  often  mistaken  for  yellows. 

J.  Fitz.  in  his  work  on  peach  culture,  says :  <<The  ravages  of  the  yel- 
lows, as  n&r  as  I  know,  seem  to  be  confined  to  the  I^orthem  and  Eastern 
Statto  and  some  portions  of  the  West" 

FoltoDi  in  his  work  on  the  peach,  remarks  that  ^^  the  yellowB  is  very 
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little  known  on  the  Delaware  jieninsnla^  what  little  we  have  se^iof  it,*^ 
he  says,  <*is  supposed  to  have  been  introduced  from  ]^ew  Jersey." 

Batter,  in  his  book  on  peach  colture,  remarks  that  ^^  the  yellows  ap- 
pear more  particularly  after  unusually  wet  seasons." 

In  the  earliest  writings  on  this  subject  the  disease  is  referred  to  soil 
exhaustion,  and  the  remedy  suggested  is  to  apply  fertilizers,  but  we  have 
ample  proof  that  it  is  found  on  rich  soils  as  well  as  on  poor  soils ;  neither 
is  it  found  on  all  poor  soils,  because  it  can  be  shown  that,  in  many  locali- 
ties where  it  is  seldom  if  ever  found,  such  as  on  the  Delaware  and  Vir- 
ginia peninsulas,  the  soil  is  quite  as  poor  and  impoverished  as  it  is  in  any 
part  of  New  Jersey  where  the  disease  is  common.  We  are  not  prepared 
to  admit  that  impoverished  soil  and  neglected  culture  is  the  cause  of 
the  yellows  in  New  Jersey  and  Michigan,  and  the  converse  of  these 
factors,  the  reason  why  it  is  seldom  found  in  the  States  of  Virginia  and 
North  Carolina. 

We  have  for  more  than  a  quarter  of  a  century  been  strongly  impressed 
with  the  opinion  that  the  virulent  disease  known  as  yellows  has  for  its 
origiB  the  injury  which  follows  the  action  of  frost  upon  unripened  shoots 
in  the  £all. 

Oar  attention  was  first  directed  to  this  as  a  cause  firom  the  following 
circumstances:  In  the  Ml  of  1861  we  had  several  plants  of  the  ever- 
green or  Japan  euonymus  growing  in  a  rich  border,  in  a  somewhat 
sheltered  position.  The  weather,  during  August  in  particular,  had  been 
dry  and  warm.  This  condition  or  weather  was  followed  by  an  abundance 
of  rain  and  a  mild  temperature,  which  continued  hite  and  until  vegeta- 
tion was  suddenly  checked  by  a  severe  frost.  The  euonymus  pliEmts 
started  to  grow  luxuriously  after  the  September  rains,  making  strong 
Buocalent  snoots,  the  points  of  which  were  shriveled  and  blackened  by 
the  first  frosty  night,  and  most  of  the  leaves  below  the  blackened  parts 
dropped  from  the  stems.  It  was  observed  that  these  injured  plants 
were  tardy  in  commencing  growth  in  spring,  and  the  only  buds  that 
started  were  those  at  least  one  foot  below  the  extreme  points  which  still 
remained  black  and  shriveled.  This  blackened  portion  was  removed 
and  no  further  special  notice  was  given  the  plants  that  season.  But 
after  growing  weather  commenced  in  the  following  spring  my  attention 
was  attracted  to  the  quantity  of  young  slender  sprays  which  were  grow- 
ing from  the  stems  to  within  10  to  12  inches  from  the  sur&ce  of  the 
ground.  These  stems  were  clothed  with  small  yellow  leaves,  remark- 
ably similar  to  those  which  indicate  yellows  on  the  peach. 

When  cutting  down  below  these  yellow  shoots  in  the  £EkIl  it  was  ob- 
served that  the  interior  of  the  branches  was  discolored,  and  had  an  ap- 
pearance similar  to  what  may  be  seen  in  a  blighted  pear  branch ;  by 
pruning  still  closer  this  discolored  wood  disappeared,  and  afterwards 
strong  healthy  shoots  were  produced  showing  no  signs  whatever  of 
disease. 

This  phenomenon  appeared  to  be  so  similar  to  the  external  evidence 
of  yellows  in  peach  trees  that  it  led  to  further  observations  in  that 
direction,  all  which  have  hcdped  to  confirm  tiie  opinion  that  peoch  trees 
which  make  late  soft  growths  and  are  caught  by  severe  frosts  while  in 
this  condition  are  those  in  which  the  yellows  will  speedily  develop. 

So  fiir  as  known  no  person  has  ever  met  with  a  case  of  yellows  in 
peach  trees  cultivated  In  glass  structures.  Of  course  the  number  of 
peach  trees  cultivated  in  this  way  is  very  small  when  compared  with 
the  peach  orchards  of  this  countiy,  but  there  have  been  many  thou- 
sands of  trees  grown  in  this  manner,  and  the  trees  have  been  procured 
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from  the  same  sonrces  as  other  trees  which  have  been  destroyed  by  the 
disease. 

Trees  grown  nnder  a  glass  roof  have  every  opportunity  to  finish  and 
perfect  Uieir  growth ;  the  leaves  assume  the  various  tints  of  autumti 
coloring  and  drop  in  a  natural  manner  as  their  duties  are  brought  to  a 
close,  and  wherever  peach  trees,  when  in  a  normal  condition,  whether 
North  or  South,  evidence  a  completion  and  maturation  of  growth  by  a 
gradual  change  of  their  foliage  from  green  to  other  colors,  varying  in 
different  varieties,  there  the  peach  tree  will  remain  healthy  and  no 
danger  need  be  apprehended  of  yellows. 

During  the  summer  and  fall  of  1858 1  had  occasion  to  pass,  several 
times  each  month,  through  a  part  of  the  county  of  Middlesex,  New  Jer- 
sey, and  the  course  of  my  journey  led  me  past  a  very  beautiful  peach 
orchard  of  some  20  acres  or  more  in  extent  afid  apparently  about  three 
years  planted.  The  soil  was  good  and  the  culture  seemed  perfect;  the  sur- 
face was  clean  and  no  weeds  to  be  seen.  The  deep  green  color  of  the  fol- 
iage over  the  whole  orchard,  so  far  as  could  be  seen,  was  well  calculated  to 
arrest  attention,  and  this  lively  color  was  retained  until  it  was  suddenly 
struck  with  frost.  I  had  passed  it  the  evening  before  the  frost  occurred : 
next  morning,  at  a  place  some  12  or  15  miles  further  north,  I  observed 
that  the  themometer  indicated  11  degrees  of  frx>8t.  Three  days  after- 
wards I  again  passed  this  orchard ;  some  few  of  the  leaves  had  dropped, 
but  they  mostly  remained  on  the  trees  somewhat  blackened  iri  color, 
though  all  hanging  down  in  a  wilted  condition  and  showing  unmistak- 
ably that  their  functions  had  been  suddenly  arrested. 

I  observed  that  orchard  for  some  years  afterwards.  The  second  sum- 
mer after  this  fr*eezing  the  trees  were  badly  affected  with  the  yellows; 
the  branches  were  covered  with  the  small  wiry  shoots  so  characteristic 
of  this  disease,  which  gradually  extended,  and,  five  years  fit>m  the  time 
that  tiie  trees  were  so  promising,  the  entire  orchard  had  been  rooted 
out  and  the  field  set  to  another  crop. 

It  has  always  seemed  to  me  that,  if  this  orchard  had  been  properly 
pruned  immediately  after  the  freezing,  it  would  have  passed  through 
uninjured.  If  all  the  young  shoots  had  been  pruned  back  to  hard  and 
solid  wood,  all  probabilities  of  contamination  from  the  diseased  portions 
of  the  shoots  would  have  been  prevented — and  it  is  a  commendable 
practice,  for  other  reasons  besides  the  above,  to  shorten  in  the  points  of 
the  strongest  young  growths  of  peach  trees,  this  being  one  method  of 
thinning  the  crop  of  finiit.  A  heavy  peach  crop  usually  means  much  poor 
fruit,  for  which  there  is  no  demand.  There  seems  reason  for  the  asser- 
tion that,  if  the  rule  were  strictly  observed  to  promptly  shorten  back 
the  shoots  of  aH  peach  trees  which  have  been  overtaken  by  a  cutting 
frost  while  such  shoots  are  stiU  in  a  growing  condition  and  while  the 
leaves  are  unchanged  from  their  green  color,  we  should  probably  hear 
^less  of  the  destruction  of  peach  orchards  by  yellows, 

PEAB-TRBE  BLIGHT  JJXD  OBAOXINO  OF  PXABS. 

Forty  years  ago  it  was  customary  to  asoribe  all  pear-tree  blights  and 
cracking  of  the  fruits,  as  well  as  most  fruit  diseases,  to  the  absence  of 
certain  mineral  matters  in  the  soil.  Wood  ashes  was  a  popular  pre- 
scription ;  a  good  dressing  was  considered  a  remedy ;  and  where  this 
application  failed  to  prove  effective,  it  was  then  claimed  that  there  was 
a  deficiency  of  hK>n  in  the  soil,  and  a  dressing  of  iron  filings  was  pre- 
scribed ;  even  hanging  up  among  the  branches  of  trees  such  artloles  as 
old  horseshoes,  old  siokleSy  and  soraps  of  iron  was  seriously  reoom- 
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mended.  After  ezjieriments  had  shown  that  these  prescriptions  were 
of  no  value,  then  electricity  was  assumed  as  the  cause  of  blights  and 
nir/>,  which  was  equivalent  to  an  admission  that  both  the  cause  and 
remedy  were  alike  unknown.  About  twenty  years  ago  it  was  suggested 
that  the  active  cause  of  decomposition  in  the  case  of  pear  and  apple 
tree  blight  was  of  a  fungoid  character,  and  applications  known  to  be 
fatal  to  fungi  were  then  recommended  and  used  with  apparently  good 
etiects. 

The  opinion  has  been  advanced,  and  in  some  instances  the  advice  has 
unfortunately  been  followed,  that  when  a  tree  first  shows  evidence  of 
having  a  blighted  branch,  it  should  be  rooted  out  as  being  beyond  re- 
covery. This  is  not  good  advice,  for  it  is  well  known  that  trees,  which 
have  been  so  badly  afifected  as  to  necessitate  the  cutting  back  of  every 
branch  close  to  the  body  of  the  trees,  have  again  branched  out  and  in 
time  have  borne  good  crops  of  fruit,  and  are  no  more  liable  to  blight 
afterwards  than  any  other  tree  which  has  never  been  attacked.  Even 
where  trees  have  been  so  badly  affected  that  the  entire  stem  had  to  be 
cut  over  close  to  the  surface  of  the  ground,  young  shoots  have  come  up 
and  have  speedily  grown  into  sound,  healthy  fruit-bearing  trees. 

The  latest  discovery  regarding  pear  and  apple  tree  bl^ht  indicates 
that  it  is  caused  by  bacteria,  a  very  low  form  of  vegetable  growth,  classi- 
fied much  lower  in  the'  scale  than  ftangi.  Bacteria,  it  is  stated,  locate 
themselves  on  tender  portions  of  the  twigs,  such  as  the  extreme  points 
of  growing  shoots,  or  in  the  opening  flowers,  or,  it  may  be,  in  very  soft 
and  moist  portions  of  the  bark,  and,  from  these  spots  favorable  to  their 
attaehment,  they  enter  into  the  shoots,  and  from  them  to  the  larger 
branches  and  fiollow  on  under  the  bark. 

The  experiments  upon  which  the  theory  of  bacteria,  as  the  cause  of 
blight,  is  based,  are  of  much  interest,  and  seemingly  leave  but  little 
room  to  doubt  its  accuracy. 

The  deductions  which  micrologists  form  from  the  observations  made 
on  baoteria«  lead  them  to  the  conclusion  that  external  applications  can 
be  of  no  value  by  way  of  preyention  from  blight,  and  that  it  is  ftitile  to 
endeavor  to  cure  a  blighted  shoot,  and  that  the  only  resource  is  to  cut 
oat  a  dead  or  diseased  branch  ana  remove  it  from  the  orchard. 

Practical  orohardists  will  possibly  have  some  opinions  upon  this  point 
whioh  may  differ  somewhat  from  the  above  conclusions.  Thev  will 
indorae  the  advice  that  it  is  useless  to  try  to  resuscitate  a  dead  limb 
of  a  tree,  and  that  the  furttier  advice  to  prune  out  dead  branches  is 
supremely  superfluous ;  but  the  mere  febot  that  the  blight  is  caused  by 
bacteria  does  not  militate  against  methods  which  have  been  considered 
valuable  when  the  disease  was  supposed  to  be  of  a  ftmgoid  nature.  The 
practice  of  coating  trees,  as  far  as  can  be  done  conveniently,  with  a 
lime  wash  containing  sulphur  has  been  frequently  indorsed  as  a  wise 
precaution  by  those  who  have  tried  it.  It  is  asserted  that  no  part  of 
a  pear  tree  covered  with  this  wash  has  ever  been  attacked  by  blight. 
On  the  other  hand,  the  opinion  is  held  by  those  who  have  studied  the 
bncteria,  that  they  enter  into  the  tree  only  by  the  tender  buds,  or  at 
very  soft,  moist,  succulent  parts,  and  that  they  never  attack  the  bark 
of  the  branches  or  trunk:  hence,  it  is  argued,  lime  covering  of  these 
parts  cannot  have  any  effect  whatever  in  preventing  bacteria  from  in- 
juring the  tree  and  causing  blight. 

This  may  seem  sufficiently  conclusive  from  a  certain  standpoint ;  at 
the  same  time  it  is  not  unusual  to  find  blight  on  the  stem  or  trunk  of  a 
tree  where  there  are  no  tender  buds  or  flowers  fbr  bacteria  to  enter,  and 
jet  they  have  found  some  means  of  entrance;  but  it  is  proved  so  &r 
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that  no  blight  has  been  i>eiceiyed  on  any  portion  of  a  tree  that  is  pro- 
tected by  a  coating  of  the  lime  mixture. 

It  is  conceded  iSiSbt  the  best  remedy  for  the  destraction  of  bacteria 
or  of  fungi  on  plants  is  sulphur,  and  when  it  is  mixed  with  lime  and  ap* 
plied  to  the  bark  it  forms  a  mechanical  covering  impenetrable  to  bacte^ 
ria,  and  when  acted  upon  by  sun-heat,  sulphurous  gases  are  evolved 
to  such  extent  that  the  sulphury  smell  is  perceptible  to  those  who  walk 
through  an  orchard  on  a  sunny  day  where  the  application  has  recently 
been  made. 

I  do  not  know  of  anything  that  offars  more  successful  results,  reme- 
dial or  preventive,  or  that  will  be  more  likely  to  be  effectual  in  arrestiug 
or  preventing  the  cause  of  blight  on  fruit  trees  than  this  application  of 
lime  and  sulphur.  It  has  been  used  more  or  less  for  the  past  twenty 
years,  and  has  been  reported  upon  favorably  by  those  who  have  used  it. 
The  following  is  the  method  of  preparing  the  wash :  Take  one-half  bushel 
of  lime  and  place  it  in  a  barrel,  then  add  about  8  pounds  of  powdered 
sulphur  and  cover  with  boiling  water  in  sufficient  quantity  to  properly 
slake  the  lime,  the  mouth  of  the  barrel  being  covered  until  ebullition 
ceases,  when  it  should  be  thoroughly  stirred  and  more  water  added  if 
the  mixture  appears  solid.  When  used,  it  is  diluted  with  water  until  it 
is  of  the  ordinary  consistency  of  common  whitewash.  All  parts  of  the 
tree  that  can  be  reached  should  be  brushed  over  with  this  wash,  and  if 
the  white  color  is  objectionable  it  can  be  darkened  with  lamp-black  to 
the  desired  shade  of  color.  To  destroy  mildew  on  plants,  such  as  at- 
tack grapes,  roses,  &c,  the  barrel  containing  the  mixture  should  be 
filled  up  with  water,  and,  when  settled,  a  pint  of  the  clear  sulphur  water 
should  be  used  in  4  or  6  gallons  of  pure  water,  and  the  plants  syringed 
with  the  mixture.  There  is  no  better  or  simpler  mixture  than  this  for 
the  destruction  of  mildew  on  plants,  nor  anything  which  we  have  tried 
that  proves  so  effectual. 

The  fruit  of  some  varieties  of  the  pear  are  greatiy  injured  by  splitting 
or  cracking  open  when  about  half  grown;  indeed,  one  of  the  very  best 
known  pears,  tiie  White  Doyenne,  has  been  almost  thrown  out  of  culti- 
vation on  account  of  this  disease,  and  several  other  first-class  varieties, 
such  as  Beurre  Oiffard,  Sheldon,  and  Flemish  Beauty,  are  so  liable  to 
this  malady  that  their  extension  and  planting  in  orcnards  is  greatiy 
restricted  on  that  account.  The  cause  and  prevention  of  this  injury  to 
these  valuable  fruits  have  long  been  matters  of  serious  study;  the  pop- 
ular conclusion  that  the  disease  resulted  from  a  deficiency  of  some  par- 
ticular element  in  the  soil  was  early  advanced,  but  as  authorities  varied 
in  their  recommendations  in  regard  to  the  special  ingredient  required, 
and  as  no  good  results  followed  the  application  of  any  of  the  proposed 
remedies,  the  only  alternative  which  seemed  satisfactory  to  fruit-grow- 
ers was  that  of  abandoning  the  culture  of  varieties  specially  subject  to 
the  injury.  The  cause  seems  to  be  climatic,  and  the  disease  is  therefore 
unlikely  to  be  affected  in  any  way  by  the  nature  of  the  soil  or  by  any 
system  of  culture  or  any  special  application  to  the  soiL  The  cracking 
is  the  consequence  of  a  fungus  growibh  upon  the  tender  skin  of  the  fruit, 
which  apparentiy  destroys  its  vitality,  as  it  becomes  hard  and  unyield- 
ing; and  as  the  fruit  expands  and  increases  in  size,  the  injured  skiu, 
being  too  hard  for  eximnsion,  cracks  open.  This  is  the  usual  result  with 
fruits  injured  by  mildew,  and  the  same  effects  may  be  seen  in  the  case 
of  mildewed  berries,  grapes,  and  gooseberries. 

To  say  that  this  cracking  of  the  pear  is  primarily  caused  by  climatic 
influences  seems  a  rather  vague  and  indefinite  reason,  as  we  are  noi 
AblAto  point  oat  tiie  partioalar  oonditiona  of  dimatawhidi  piomate  tiie 
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growth  of  the  ftmgris ;  we  only  know  that  shelter  and  protection  will 
prevent  it,  and  of  this  we  have  seen  many  proofs,  both  incidental  and  ex- 
perimental. It  is  not  unusnal  to  find  in  frait  exhibitions  in  cities  sam- 
ples of  the  White  Doyenne  pears  as  fine  and  as  free  from  cracking  as 
any  variety  that  could  be  named ;  these  fruits  have  been  gathered  from 
rrees  growing  in  sheltered  ci^  yards  which  have  received  no  special 
care  or  indeed  culture  of  any  kmd. 

Several  experiments  have  been  recorded  which  tend  to  prove  that  the 
ranse  is  climatic';  of  these  may  be  mentioned  that  of  a  dwiuf  tree  of  fhe 
White  Doyenne,  which  produced  abundantly  of 'cracked  fruit  when  in 
the  open  garden,  but  which,  when  removed  and  planted  in  a  box  in  a 
oool  greenhouse,  ripened  perfect,  smooth-skinned,  fine  fruit.  Another 
is  that  of  a  grower  who  had  a  row  of  dwarf  pear  trees  of  this  variety 
which  produced  worthless,  cracked  fruit;  of  these,  two  were  partiaUy 
inclosed  by  glazed  hot-bed  sashes,  four  of  which  were  set  on  end  around 
the  tree,  thus  forming  a  square  inclosure  open  at  top ;  these  were  ele- 
vated about  18  inches  from  the  surlacc  of  the  ground,  so  as  to  include 
the  larger  portion  of  the  top  of  the  trees.  Trees  thus  protected  pro- 
duced fruit  perfectly  free  from  any  symptoms  of  cracking,  while  contigu- 
ons  trees  were  so  badly  attacked  as  to  produce  comparatively  worthless 
fruit  This  experiment  was  repeated  for  several  years,  each  year  the 
sashes  being  removed  and  placed  on  different  trees,  and  always  with 
the  same  result,  the  protected  trees  yielding  perfect  fruit,  while  those 
not  protected  were  all  more  or  less  injured  by  cracking. 

These  observations  and  experiments  prove  that  the  cause  of  the 
cracking  of  the  pear  is  climatic,  and  that  the  culture  of  the  soil,  or,  so 
far  as  is  at  present  known,  applications  to  the  soil,  have  no  effect  what- 
ever in  preventing  this  disease. 

THB  BOT  OF  THB  POTATO. 

The  potato  rot  is  caused  by  a  fungus,  Peronoipora  infestani.  This  is 
closely  allied  to  the  grape-leaf  mildew,  Ferono^pora  viHoola^  and  is  un- 
doubtedly fostered  by  similar  atmospherical  conditions. 

The  mildew  of  the  potato  first  attacks  the  foliage  of  the  plant,,  form- 
ing patches  on  the  under  side  of  the  leaves,  and,  under  fiavorable  oondi- 
tions,  it  spreads  rapidly  and  in  a  short  time  reaches  the  stems,  the  fun- 
gus lliread  running  down  through  them  to  the  tubers,  which  soon  com- 
mence to  decay. 

When  potatoes  are  planted  on  flat,  low-lying  lands,  they  will  soon  cover 
the  scui'ace  with  a  thick,  heavy  mass  of  stems  and  leaves,  and  when 
heavy  dews  prevail  they  become  saturated  with  water,  and  their  mas- 
siveness  prevents  the  complete  evaporation  of  moisture  during  the  day, 
so  that,  as  long  as  dews  prevail,  they  never  become  thoroughly  dry. 
The  same  conditions  will  occur  during  a  period  of  dull  and  rainy 
weather.  Under  tibiese  circumstances  the  fhngus  grows  rapidly,  and  if 
not  checked  it  speedily  destroys  the  crop. 

The  rot  will  appear  even  on  dry  lands,  if  they  are  sufllciently  rich  to 
cause  luxuriant  growth,  and  the  situation  low.  On  hill-sides  the  rot  is 
not  so  viimlent,  because  in  these  positions  dews  are  not  so  prevalent, 
and  aj*e  at  all  times  slight,  compared  with  the  heavier  dews  in  valleys; 
the  moisture  is  quickly  evaporated  on  hill-sides,  owing  to  the  better  ex- 
posure to  sun  and  to  the  movements  of  the  air,  just  as  grape  culture  is 
more  certain,  and  the  liability  to  mildew  reduced  to  a  minimum,  on  de- 
rated ftiteb. 

The  practical  deductions  proceeding  from  the  above  considerations 
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will  be,  first,  to  select,  when  practicable,  somewhat  elevated  fields  for 
potatoes,  and  where  such  specially  favorable  selections  are  not  availa- 
ble,  to  plant  in  drills  so  widely  apart  that  a  clear  space  will  be  left  be- 
t  ween  the  rows,  so  as  to  gnard  against  the  production  of  a  dense  cover- 
ing of  foliage  over  the  entire  surface,  and  permit  a  free  circnlation  of 
:iir  through  and  among  the  plants. 

WILLIAM  SAUNDEES. 
HorUculturistj  Pamoloffistj  Landscape  Qaraener^ 

and  Superintendent  of  Chirdme  and  Chraundt. 

lion.  Norman  J.  Oolman,  Oommissianer. 
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Sib  :  The  distribntion  of  seeds  in  aooordanoe  with  the  act  of  Oongresa, 
May  15, 1862,  establishing  the  Department  of  Agriculture,  has  g:rowu 
to  be  a  business  of  the  greatest  practical  importance  to  the  agriculture 
of  the  nation.  Prior  to  January  1, 1863,  there  were  distributed  to  mem- 
bers of  Congress  and  other  persons  throughout  the  Union  306,304  pack- 
ages of  garden  and  field  seeds.  Since  that  time,  the  number  which  has 
been  sent  out  annually  has  gradually  increased,  so  that  the  amount 
aggregated  last  year  nearly  4,000,000  packages.  The  seeds,  which  are 
annually  purchased  by  the  Commissioner  of  the  most  reliable  seedsmen 
and  growers  of  seed  throughout  this  and  foreign  countries,  are,  after 
being  carefully  tested,  put  up  in  small  packages  under  the  immediate 
supervision  of  the  superintendent  of  the  seed  division,  and  are  then 
subject  to  the  distribution  authorized  by  act  of  Congress. 

The  amount  appropriated  for  the  purchase  and  distribution  of  seeds 
and  plants  for  the  fiscal  year  ending  June  30, 1885,  was  $100,000.  Large 
as  this  amount  may  seem  to  the  casual  reader,  it  is  not  sufBcient  to 
properly  remunerate  the  statistical  correspondents,  were  a  fair  price 
allowed  them  for  the  labor  they  perform.  The  Agricultural  Depart- 
ment has  a  principal  crop  correspondent  with  three  assistants  in  every 
county,  and  a  general  statistical  agent  in  each  State.  The  number  of 
packages  sent  to  the  county  correspondents  during  the  fiscal  year 
already  referred  to  was  412,609,  while  the  State  correspondents  received 
104,281.  A  careful  record  is  kept  in  the  offices  of  the  chief  clerk  and  of 
the  chief  of  the  seed  division  of  each  package,  when,  and  to  whom 
mailed.  The  present  law  in  regard  to  the  method  of  distribution  re- 
quires that  '^  an  equal  proportion  of  two-thirds  of  all  the  seeds,  plants, 
and  cuttings  shall,  upon  the  request  of  Senators  and  Bepresentatives 
and  Delegates  in  Congress,  be  supplied  to  them  foi^  distribution  among 
their  agricultural  constituents,  and  the  person  receiving  such  seed  shaU 
inform  the  Department  of  the  results  of  their  experiments  therewith." 
In  my  opinion,  no  seeds  ought  to  be  distributed  where  the  object  is  to 
have  them  tested  without  requiring  a  written  report  from  the  person 
receiving  them.  I  would  earnestly  recommend,  where  special  reports 
are  desired,  that  the  seeds  and  plants  be  distributed  in  sufficient  quan- 
tities to  enable  the  recipients  to  make  a  thorough  test  of  their  value; 
and  where  seeds  are  sent  with  the  view  of  having  such  tests  made, 
they  should  be  sent  to  the  most  intelligent,  painstaking  farmers,  who 
not  only  know  how  to  observe  fiMts,  but  how  to  keep  a  correct  record 
of  them. 

The  leading  objects  of  the  governmental  distribution  of  garden,  field, 
forage,  and  other  plants  may  be  briefly  summarized  as  follows : 

1.  To  test  the  merits  of  new  and  valuable  plants  in  different  localities 
and  soils. 

2.  To  thereby  increase  the  annual  average  yield  by  the  use  of  well- 
bred,  fully  ripened,  perfect  seed. 

8.  To  promote  the  best  interests  of  all  classes,  in  whatever  industrial 
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pursuit  they  may  be  engaged,  by  an  increased  improvement  in  both 
quantity  and  quality  of  agricultural  products. 

It  is  a  fact  that  in  the  equitable  interchange  of  seeds  and  plants 
which  has  taken  place  between  our  own  Government  and  those  of  for- 
eign countries  our  friendly  relations  therewith  have  been  greatly 
strengtJiened  and  promoted.  In  no  department  of  the  General  Govern- 
ment has  the  expenditure  of  so  smiJl  a  sum  been  so  productive  of  as 
much  good  as  t&at  ezx)ended  in  the  introduction  and  dissemination  of 
valuable  seeds  and  plants.  There  are  the  most  ample  statistical  data  at 
hand  in  the  carefuUy-kept  records  of  the  Agricultural  Department  to 
show  that  the  increased  production  of  wheat,  oats,  and  other  cereals 
and  grasses,  has,  by  reason  of  the  wide  distribution  of  improved  vari- 
eties, paid  tenfold  the  entire  amount  exi)ended  by  the  Department  of 
Agriculture  since  it  was  established. 

The  charges  that  are  occasionally  heard  of  the  distribution  of  worth- 
less and  common  seeds,  have,  in  the  main,  no  substantial  foundation  in 
fact.  They  originate  in  many  cases  from  carelessness  in  the  time  or 
method  of  planting,  and  in  others  in  the  pecuniarily-biased  imagina- 
tions of  writers.  With  the  present  method  of  applying  a  double  test  to 
ascertain  the  exact  per  cent,  of  the  vitality  of  the  seeds  now  sent  out 
from  the  seed  division,  the  fault  cannot  be  rightfully  attributed  to  im- 
perfect seed.  The  complaints  that  the  seeds  sent  out  are  improperly 
labeled,  and  are  not  true  to  name,  may  be,  and  probably  is,  a  just  one 
in  exceptional  cases,  for  in  putting  up  so  many  million  papers  of  seeds 
it  would  be  very  strange  if  no  mistakes  were  ever  made.  The  impor- 
tance, however,  of  disseminating  seed  of  the  best  pedigree  as  widely  as 
possible  cannot  be  too  strongly  insisted  upon  by  those  who  earn  their 
bread  by  the  sweat  of  their  own  brows. 

8ESD  lUPBOVEMSNT. 

That  the  subject  of  seed  improvement  has  been  too  much  neglected 
in  the  past,  by  progressive  farmers,  is  a  tact  which  all  will  admit.  How- 
ever, with  the  increasing  intelligence  of  the  farming  community,  very 
many  thinking,  working  farmers  have  been  forced  to  acknowledge  the 
need  of  more  accurate  information  on  the  subject  of  seed-breeding  by 
means  of  crossing  or  hybridization.  It  is  a  subject  not  less  in  imjiortance 
than  the  production  of  thoroughbred  stock  by  such  crosses  and  inter- 
mixture of  blood  as  will  tend  to  perfect  development  in  the  line  of  the 
objects  sought  to  be  attained.  It  is  upon  the  recognition  of  this  fact 
that  I  have,  in  the  following  paragraphs,  endeavored  to  compile,  firom 
the  most  authentic  sources,  a  series  of  facts  bearing  upon  the  subject  of 
seed  brecdlug,  with  the  view  of  inciting  a  still  deeper  and  more  abiding 
interest  in  the  most  practical  methods  of 

OBOSSING  OB  HYBBIDIZATION. 

The  leading  principle  involved  in  seed  improvement  is  that  known  as 
hybridization.  In  order  to  generate  the  best  kinds  of  seeds,  the  most 
healthy  plants  must  be  chosen,  and  those  which  are  the  most  early  in 
resiKMst  to  season  should  be  so  insulated  as  to  have  no  weak  plants  of 
the  same  species,  or  even  genus,  in  their  vicinity,  lest  the  pollen  of  the 
weaker  plants  should  be  blown  upon  the  stigmata  of  the  stronger  and 
produce  a  less  vigorous  progeny. 

In  the  majority  of  cultivaited  plants  the  two  sets  of  organs,  the  pistils 
and  stamens,  are  in  the  same  flower.    In  some  plants  the  pistils  and  the 
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stamens  are  in  different  flowers.  In  caonmbers,  melons,  and  all  of  that 
fiimily,  they  are  in  difierent  flowers  on  the  same  plant.  Sometimes  the 
two  kinds  of  flowers  are  borne  by  separate  plants,  as  in  the  beet.  In  a 
perfect  flower  the  nsnal  arrangement  is  for  the  pistils  to  occupy  the 
center,  and  to  be  surrounded  by  the  stamens.  The  parts  most  inti- 
mately concerned  in  the  production  of  a  seed  are  the  ovule  and  the  pol- 
len, the  one  to  be  fertilized  and  the  other  the  fertilizing  agent. 

*'  Crossing  or  hybridizing,"  says  Thomas  Meehan,  editor  of  the  Gar- 
dener's Monthly,  "is  a  very  simple  process.  We  take  the  pollen  duat 
from  one  flower  and  place  it  on  the  apex  of  the  pistil  of  another.  To 
make  sure  that  the  flower  you  wish  to  raise  the  seed  from  does  not  gH 
its  own  pollen,  it  is  best  to  open  the  flower  before  it  naturally  expands 
and  cut  off*  its  antlers  before  they  have  a  chance  to  throw  out  their  pol- 
len. At  the  same  time  it  is  best  to  put  the  pollen  of  the  male  parent, 
at  once  on  the  stigma.  The  stigma  is  usually  not  receptive,  that  is.  has 
not  the  liquid  exudation  necessary  for  the  effective  reception  oi  the 
pollen  at  this  early  stage,  but  it  remains  on  the  stigma  ready  for  use- 
when  the  stigma  is  re^y  to  receive  it.  These  precautions  are  neces- 
sary in  order  that  we  may  be  sure  the  flower  receives  only  the  pollen 
we  desire  it  to  receive.  Some  cover  the  flower  after  the  antlers  have 
been  removed,  until  the  time  for  the  use  of  the  pollen  has  arrived,  with 
gauze  to  keep  off  insect^  that  might  bring  other  pollen,  but  this  is 
scarcely  necessary  when  done  in  the  way  suggested." 

POLLEN. 

*<  Pollen,"  says  Gray,  who  is  the  highest  authority  in  botanical  matters, 
'<is  the  product  of  the  anther,  and  is  usually  a  powdery  substance  which, 
when  magnified,  is  seen  to  consist  of  separate  grains  of  definite  size  and 
shapje,  uniform  in  the  same  plant,  but  often  very  different  in  different 
species  or  families.  The  grains  are  commonly  single  cells,  globular  or 
oval  in  shai>ev  and  of  a  yeUow  color.  Pollen  grains  are  usually  formed 
in  fbors,  by  the  division  of  the  living  contents  of  mother-cells  first  into 
two,  and  these  again  into  two  parts,  which  become  specialized  cells. 
As  the  pollen  completes  its  growth  the  walls  of  the  mother-cells  are 
osnally  obliterated.  A  pollen  has  two  coats.  The  outer  coat  is  com- 
paratively thick,  and  often  granular  or  fleshy.  This  is  later  formed 
than  the  inner,  and  by  a  kind  of  secretion  from  it;  to  it  all  the  mark- 
ings belong.  The  inner  coat,  which  is  the  proper  cell  wall,  is  a  very 
thin,  delicate,  transparent,  and  colorless  membrane  of  considerable 
strength  for  its  thickness. 

<*  The  cavity  inclosed  by  the  coats  is  filled  with  a  viscid  substance, 
which  often  appears  slightly  turbid  under  the  higher  powers  of  or^nary 
microscopes,  and,  when  submitted  to  a  magnifying  power  of  about  300 
diameters,  is  found  to  contain  a  multitude  of  minute  partides,  the 
larger  of  which  are  firom  one  four-thousandth  to  one  five-thousandth  of 
an  inch  in  length,  and  the  smaller  only  one-fourth  or  one-sixth  of  this 
Kize.  When  wetted,  the  grains  of  pollen  promptly  imbibe  water  by  en- 
dosmosis,  and  are  distended,  changing  their  shape  somewhat,  and  ob- 
literating the  longitudinal  folds,  one  or  more  in  number,  which  many 
ffjainB  exhibit  in  the  dry  state.  Soon  the  more  extensible  and  elastic 
inner  coat  inclines  to  force  its  way  through  the  weaker  parts  of  the 
outer,  especially  at  one  or  more  thin  points  or  pores,  sometimes  forming 
projections  when  the  absorbtion  is  slow  and  the  exterior  coating  tough. 
In  many  kinds  of  pollen  the  grains,  when  Immersed  in  water,  soon  dis- 
tend to  bursting,  discharging  their  contents. 
4  AO-'SS 
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<<  Li  others,  and  in  mostflresh  pollen,  when  placed  in  ordinary  aerateil 
water^  at  least  when  this  is  slightly  thickened  by  simp  or  the  like,  and 
submitted  to  a  eongenial  temperature,  a  projection  of  the  inner  coat 
through  the  outer  appears  at  some  point,  and  by  a  kind  of  germination 
grows  into  a  slender  tube,  which  may  even  attain  to  three  hundred 
times  the  diameter  of  the  grain,  and  the  richer  protoplasmic  contenLs 
tend  to  accumulate  at  the  farther  and  somewhat  enlarging  extremity 
of  this  pollen  tube. 

"  Commonly  the  pollen  remains  unaltered  until  it  is  placed  upon  the 
stigma.  The  more  or  less  viscid  moisture  of  this  incites  a  similar 
growth,  and  also  doubtless  nourishes  it,  and  the  protruding  tube  at  once 
penetrates  the  stigma,  and  by  gliding  between  its  loose  cells  buries  it- 
self in  the  tissue  of  the  style,  descending  thence  to  the  interior  of  the 
ovary  and  at  length  to  the  ovules.  Fertilization  is  accomplished  by  the 
action  of  this  pollen  upon  the  ovule,  and  upon  a  special  formation 
withia  it.  Oonsequent  upon  this  an  embryo  is  formed,  and  the  ovule 
-now  becomes  a  seed. 

"  Hybridization  at  the  present  time  is  only  done  by  fresh  pollen— in 
grains  (cereals)  and  in  potatoes. 

<<  Pollen  contains  much  nitrogen  and  phosphorus,  the  two  most  pieoiouB 
of  M,  the  elements  for  the  growth  of  plants,  but  in  the  case  of  most  open 
flowers  a  large  quantity  of  pollen  Is  consumed  by  pollen-devouring  in* 
sects  and  a  large  quantity  is  destroyed  during  long*continued  rains.  In 
order  to  compensate  the  loss  of  pollen  in  so  many  ways,  the  anthers 
produce  a  far  larger  amount  than  is  necessary  for  the  fertilization  of 
the  same  flower." 

BATXNO  POLLXK. 

'<  The  improvement  of  races  of  plants  is  not  destined  to  stand  still,  move 
than  in  the  case  of  other  improvements,''  savs  the  Hortumltural  JS^viM, 
<<  and  nothing  would  tend  more  to  the  roeedy  termination  of  an  experi- 
ment than  that  we  had  control  over  the  supply  of  pollen,  so  that  we 
might  use  it  when  and  where  convenient  to  ourselves.  We  have  had 
reports  of  failures  in  trying  to  keep  a  harvest  pollen,  from  Australia, 
India,  North  America,  and  ni>m  many  people  in  this  country,  but  firom 
none  of  them  have  we  heard  one  word  about  the  process  of  ripening  and 
drying  the  pollen.  Pollen  fifty  years  old,  in  a  herbarium,  was  found, 
under  a  microscope,  to  yield  to  moisture  exactly  as  fresh- gathered  pol- 
len would  do,  the  little  bags  distending  till  they  burst ;  the  matter  dis- 
charged differed  in  no  way  from  that  of  a  recent  anther. 

"  Failures  in  saving  pollen  arise  from  want  of  thought.  If  the  anthers 
become  ripe  or  near  to  ripeness  they  will  open  during  the  process  of 
drying,  and  we  might  just  as  well  attempt  to  lock  up  electricity  as  to 
secure  the  pollen  grain  from  destruction.  All  that  we  have  actually 
proved  on  the  subject  is  this,  that  if  we  extract  the  anthers  and  stamens 
long  before  the  anthers  are  ripe,  the  pollen  in  them  will  ripen  and  be  in 
use  and  fit  to  cross  after  the  lapse  of  six  months,  while  pollen  gathered 
when  ripe  and  flying  out  of  the  anthers,  though  kept  with  the  greatest 
care,  would  not  fertilize  the  stigma  of  the  parent  plant  at  the  end  of  a 
month. 

<'  We  believe  the  driest  atmosphere  we  can  keep  in  our  rooms  and 
drawers  is  far  too  moist  for  the  preservation  of  pollen  for  any  length  of 
time  after  being  actually  exposed  to  it ;  and  we  also  believe  that  au 
anther  would  keep  as  long  as  a  bladder  under  the  same  influences,  and 
that  it  is  as  impervious  to  moisture  as  the  bladder,  and  therefore  as  ca- 
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pMe  of  preserviog  pollen  as  is  the  seed-vessel  of  the  fern  of  retaining 

the  yitality  of  the  se^ — a  fact  that  no  one  now  questions." 

Papilionaceous  flowers— those  of  plants  of  the  leguminous  order,  as 

be  pea,  so  called  from  the  butterfly-shape  of  their  flowers — offer  innu* 

iierable  adaptations  for  cross-fertilization.    ^^The  stamens  of  the  Pos- 

fueria  Jragrans  (one  of  the  Eubiaceae),"  says  Fritz  Muller,  In  the  Botattr 

iiche  Zeitung^  <^are  irritable,  so  that  as  soon  as  a  moth  visits  a  flower  the 

anthers  explode  and  cover  tiie  insect  with  poUen.    One  of  the  filaments, 

which  is  broader  than  the  others,  then  moves  and  doses  the  flower  for 

about  twelve  hours,  after  which  time  it  resumes  its  original  position. 

Thus  the  stigma  cannot  be  fertilized  by  pollen  from  the  same  flower, 

bat  only  by  that  brought  by  a  moth  from  some  other  flower.    Endless 

other  beautiful  contrivances  for  this  purpose  could  be  specified." 

OBOSS  Ain>  SSLF  FBBTIUZATION  OF  PLANTS. 

In  the  compilation  of  facts  relative  to  the  effects  of  cross  and  self 
fertilization  of  plants,  so  far  as  it  relates  to  seed  production,  I  am  largely 
indebted  to  the  latest  work  of  Gharles  Darwin  upon  the  subject.  His 
investigations  have  done  much  toward  the  solution  of  many  of  the  most 
puzzling  questions  relating  to  interbreeding  and  self-fertilization.  He 
has  shown  most  conclusively  that  plants  bearing  hermaphrodite  flowers 
can  be  interbred  morn  closely  than  is  possible  with  bisexual  annuals, 
and  are  therefore  well  fitted  to  throw  light  on  the  nature  and  extent  of 
the  good  effects  of  crossing  and  on  the  evil  effects  of  close  interbreeding 
and  self-fertilization.  Or,  in  other  words,  ^*  a  crossed  plant,  seedling,  or 
seed  means  one  of  crossed  parentage ;  that  is,  one  derived  from  a  flower 
fertilized  with  pollen  from  a  distinct  plant  of  the  same  species :  and 
that  a  self-fertilized  plant,  seedling,  or  seed  means  one  of  self-fertilized 
parentage :  that  is,  one  derived  from  a  flower  fertilized  with  i)ollen  from 
the  same  flower,  or  sometimes,  when  thus  stated,  from  another  flower 
on  the  same  planf 

The  conclusion  arrived  at  through  the  most  careftd  and  painstaking 
observations,  extending  over  a  period  of  many  years,  is  that  cross-fertili- 
zation is  generally  beneflcial  and  self-fertilization  injurious.  This,  in 
the  experiments  referred  to,  was  shown,  not  only  by  the  ^'  difference  in 
height,  weight,  constitutional  vigor,  and  fertility  of  the  ofllspring  from 
crossed  and  self-fertilized  flowers,  but  also  in  the  number  of  seeds  pro- 
duced by  the  parent  plants.  This  cannot  be  attributed  to  the  superiority 
of  the  crossed,  but  to  the  inferiority  of  the  self-fertilized  seedlings,  due  to 
the  injurious  effects  of  self  fertUization."  '^  Whether  the  evil  from  solf- 
fertOization  goes  on  increasing  during  successive  generations  is  not  as 
yet  known,  but  we  may  infer  from  my  experiments  that  the  inorease, 
if  any,  is  mr  from  rapid.  After  plants  have  been  propagated  by  self- 
fertilization  for  several  generations,  a  single  cross  with  a  fresh  stock 
restores  their  pristine  vigor,  and  we  have  a  strictly  analagous  result 
with  our  domestio  animals.  The  good  results  of  cross-fertilization  are 
transmitted  by  plants  to  the  next  generation,  and,  Judging  fh>m  the 
varieties  of  the  common  pea,  to  many  succeeding  generations.  But 
this  may  merely  be  that  crossed  plants  of  the  first  generation  are  ex- 
tremely vigorous,  and  transmit  their  vigor,  like  any  other  character,  to 
their  sucoeasors." 

Darwin  claims  with  characteristic  positiveness  that  the  <^  advantages 
of  cross-fertilization  do  not  follow  from  some  mysterious  virtue  in  the 
mere  union  of  two  distinct  individuals,  but  from  such  individuals  having 
been  subjected  during  previous  generations  to  different  conditions  or  to 
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their  haTing  yaried  in  a  manner  commonly  called  spontaneona,  bo  that 
in  either  case  their  sexnal  elements  have  in  Bome  degree  been  differen- 
tiated. And,  secondly,  that  the  injury  from  self-fertilization  follows 
from  the  want  of  snch  differentiation  in  the  sexnal  elemeDts."  Darwin 
farther  remarks  ^'that  the  advantages  of  cross- fertilization  depend  on 
the  sexnal  elements  of  the  parents  having-  in  some  degree  become  dif- 
ferentiated by  the  exposure  of  their  progenitors  to  different  conditions, 
or  from  their  having  intercrossed  with  individuals  thus  exi>o8ed,  or, 
lastly,  from  what  we  call  in  our  ignorance  spontaneous  variation.'*  He, 
therefore,  who  wishes  to  pair  closely  related  animals  ought  to  keep  them 
under  conditions  as  different  as  possible.  Some  few  breeders,  guided 
by  their  keen  powers  of  observation,  have  acted  on  this  principle,  and 
have  kept  stocks  of  the  same  animals  at  two  or  more  distant  and  dif- 
ferently situated  farms.  This  same  plan  is  also  unconsciously  followed 
whenever  the  males,  reared  in  one  place,  are  let  out  for  propagation  to 
breeders  in  other  places.  As  some  kinds  of  plants  suffer  much  moi:^ 
from  self-fertilization  than  do  others,  so  it  probably  is  with  animals 
from  too  close  iuterbreediug.  The  effects  of  close  interbreediug  on  ani- 
mals, Judging  again  from  plants,  would  be  deterioration  in  general 
vigor,  including  fertility,  with  no  nccessaiy  los^  of  excellence  of  form ; 
and  this  seems  to  be  the  usual  result  It  is,  Darwin  says,  ''  a  common 
practice  with  horticulturists  to  obtain  seeds  from  another  place  having 
a  very  different  soil,  so  as  to  avoid  raising  plants  for  a  long  succession 
of  generations  under  the  same  conditions ;  but  with  all  the  species 
which  freely  intercross  by  the  aid  of  insects  or  the  wind,  it  would  be 
an  incomparably  better  plan  to  obtain  seeds  of  the  required  variety, 
which  have  been  raised  for  some  generations  under  as  different  conditions 
as  possible  and  sow  them  in  alternate  rows  with  seeds  matured  in  the 
old  garden.  The  two  stocks  would  then  intercross,  with  a  thorough 
blending  of  their  whole  organizations  and  with  no  loss  of  purity  to 
the  variety,  and  this  would  yield  fax  more  favorable  resulta  than  a 
mere  exchange  of  seeds." 

Such  are  the  conclusions  arrived  at  by  the  distinguished  scientist  re- 
ferred to.  It  will  be  seen  that  the  practice  of  procuring  fresh  seeds 
from  foreign  countries  and  remote  localities  in  our  own  country,  by  the 
Commissioner  of  Agriculture,  for  subsequent  distributiou,  is  one  which 
is  in  full  accord  with  the  best  attainable  light  upon  this  important  sub- 
ject. 

PRODUCTION    OF    NEW    VARIETIES  OP    WHEAT    BY    OROSS-PXOUNDA- 

TION. 

The  improvement  of  agricultural  plants  by  cross-fecundation  is  a  sub- 
ject of  the  highest  importance.  It  is  quite  as  feasible  as  the  hybridiz- 
ing or  cross- breeding  in  animals.  It  often  involves,  however,  very 
extensive  inquiry,  and  when  applied  to  the  production  of  new  varieties 
of  wheat,  the  interests  of  the  farmer,  the  miller,  the  baker,  and  the 
consumer  are  all  to  be  duly  considered. 

In  addition  to  what  has  been  given  on  this  subject,  it  may  be  stated  that 
in  performing  the  operation  it  is  not  only  necessary  to  guard  against 
the  fertilization  of  the  ovary  from  its  own  anthers,  but  that  it  is  requi- 
site that  all  the  other  anthers  of  the  same  ear,  above  the  ovaries  artifi- 
cially fertilized,  should  be  extracted;  otherwise  they  would  pour  out  the 
contents  of  their  pearly  globules  to  the  relief  of  the  feathery  stigmas 
and  disappoint  the  experimenter's  hopes.  For  more  than  ordinary  care 
is  taken  by  nature  that  the  grass  tribe,  which  includes  wheat,  shall  be 
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fertilized  by  its  own  pollen.  An  opinion  has  long  prevailed  that  wet 
weather  injures  the  grain  while  it  is  in  blossom.  This  opinion  is  erro- 
neous, inasmuch  as,  in  wet  and  very  hot  weather,  fertilization  \m  carried 
ou  within  the  chaffl  ^^  Often  in  moist  weather,"  says  Mr.  Maunde,  of 
London,  England,  *<have  I  felt  much  interested  when,  wanting  pollen, 
I  have  held  the  straw  and  bottom  of  the  ear  in  my  warm  hand  for  two 
or  three  minutes,  watching  for  a  crop  of  anthers.  Quickly  the  ripest 
of  them,  stimulated  by  the  warmth,  would  peep  out  from  their  seclu- 
sion, and,  gently  rising,  give  me  a  chance  of  capturing  them  ere  they 
scattered  their  contents  over  the  expectants  beneath  them.  Sometimes, 
on  leaving  these  excited  ears  and  returning  to  them  after  10  or  15  min- 
ntes,  I  have  found  several  anther-cases  as  empty  as  balloons,  dancing 
to  the  breeze,  as  if  joyous  that  Ih  my  absence  they  had  scattered  every 
pearl  they  possessed.'' 

In  regard  to  wheat  improvement,  Prof.  A.  E.  Blount,  of  the  State 
Agricultural  College  of  Colorado,  says : 

There  are  many  ways  of  nuuiing  wheat  oat.  Wheat  after  wheat  in  the  same  soil, 
without  any  regard  to  rotation ;  nslng  seed  taken  from  the  common  bin  or  elevator, 
without  its  being  selected  before  thrashing ;  sowing  imperfeot  Bhiiveled  grain,  and 
sowing  the  seed  too  late,  all  tend  to  degrade  wheat  and  run  it  out.  Soil  mn  in  wheat 
Tear  after  year  not  only  loses  its  elements  for  producing  a  yalnable  millins  yarie^. 
but  the  ^In  iteelf  suffers  a  rapid  decline.  By  non-seleotion  and  permitting  a  foul 
and  foreign  seed  to  become  mixed  with  them,  our  best  wheats  deteriorate  as  rapidly 
ss  people  densely  packed  in  the  poor  quarters  of  the  citv. 

The  system  I  have  adopted  in  improving  and  making  oetter  kinds  is  as  follows : 

(1)  Piocnie  the  best  standard  varieties  from  all  sections,  generaUy  from  the  pro- 
dacere. 

(2)  Sow  at  different  times,  and  from  the  earliest  ripe  of  the  tot  crop  select  only  the 
best  for  seed  the  next  year.  It  is  not  difficult  to  tell  how  a  foreign  wheat  will  sue- 
eeed  after  the  first  crop  ripens,  nor  is  it  a  difficult  matter  to  select  the  best  to  sow 
again.    All  that  is  necessary  is  observation  and  some  patience. 

(3)  Cross  in  line,  of  the  first  crop,  the  best  samples—one  or  two  grains  in  e^h  head — 
always  nsin  g  the  sti  ffest  straw  and  the  most  compact  head  as  the  mother  plant.  Cross- 
ing ia  comparatively  an  easy  operation.  The  time  to  do  the  crossing  is  quite  difficult 
to  Ax ;  it  can  be  learned  onl^r  b^  experience.  Crossing  varieties  that  have  the  same 
or  nearly  the  same  characteristics,  mot  elements,  produces  much  more  valuable  results 
than  uemg  those  of  diverse  peculiarities.  *'  Out  of  line,''  as  in  stock  breeding,  the 
"  blood  runs  zigzag  and  crooked,'*  generally  producing  scrubs  in  plants  as  well  as  ani- 
mals. For  instan ce,  smool h  white  varieties  should  be  used  one  upon  th«  other,  bearded 
upon  bearded,  Ac.  Smooth  and  bearded  white  and  red  wheats  can  be  crossed  upon 
one  another,  but  the  selection  of  a  valuable  cross  from  the  offimring  ia  a  work  that  nas 
but  little  value.  The  offspring  will  be  as  varied  as  a  brood  of  ohiokens  found  follow- 
ing a  hen  whose  parcutage  is  of  all  the  breeds.  If  the  "Australian  "  should  be  crossed 
opon  the  **  Defiance,''  some  of  the  min  would  resemble  the  "Australian  "  and  partake 
of  its  nature,  some  the  "  Defiance,''  while  others  would  be  *'  sports,"  or  grain  partakins 
of  the  characteristics  and  elemen  ts  of  both  nuxed  up.  Among  these  "  q>erts  "  ane  found 
the  best  specimens  to  be  bred  up  bv  selection.  It  requires  three  years— sometimes 
more— "to  fix"  a  wheat  (free  from  its  tendency  to  sport)  or  to  make  it  a  fixed  stand- 
ard that  will  not  deviate  fix>m  the  comae  it  has  adopted.  Selection  only  improves, 
croeeing  dianges  the  qualities. 

Bv  way  of  improving  wheats  my  work  has  been  direeted  npon  over  300  varieties  of 
seed  obtained  finom  almost  every  wheat-producing  country  in  the  world.  Not  a  single 
sample  received  but  has  greatly  improved  by  being  raised  here.  All  have  improved 
in  appearance,  yield,  and  color,  and  over  three- fourths  in  milling  elements.  So  ereat 
has  been  the  change  for  the  better  in  most  of  them  that  the  pr^uot  bears  but  utile 
resemblance  to  the  seed  received.  The  chemist)  Clifford  Richardson,  at  Washington, 
has  analyzed  84  varieties  of  these  wheats;  in  1881,  33  kinds;  1882,  the  same  and  15 
more,  and  in  1883-^84  the  same  with  36  new  kinds.  He  says :  "  Among  the  individual 
States  ColorMlo  wheats  are  certainly  the  best  which  have  been  produMd  in  this  coun- 
try." ( Report  for  JfiSH, )  In  his  last  analysis  the  milling  elements  have  so  improved  that 
be  pats  Colorado  wheats  first  of  all  in  tne  world  for  good  flour.  '• 

In  addition  to  the  report  of  the  du^mist,  Colorado  enjoys  the  reputation  of  prodno- 
ing  more,  for  the  past  seven  jrears,  by  8  to  6  bushels'  average,  per  acre,  than  Any  other 
State  or  oonntxy,  and  of  having  taken  more  first  premiuma. 
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mPBOYEMEKT  BY  SELECTION. 

The  selection  of  the  best  for  seed,  or  the  rejection  of  the  poorest,  has 
always  been,  strictly  speaking,  the  only  method  of  improving  varieties. 
The  careful  selection  of  seed  was  recommended  in  early  times.  Goinmellft 
and  Gel»u8  and  Virgil  speak  of  it.  Improvement  by  selection  is  well 
known  in  the  abstract,  bnt  it  cannot  be  too  often  brought  forward  and 
urged  anew. 

Some  seed-wheat  of  a  choice  kind,  weighing  68  pounds  per  bushel, 
was  improved  by  careful  selection  and  treatment  until  an  entire  crop,  in 
a  few  years,  averaged  03  pounds  per  bushel.  Every  year  the  best  field 
was  chosen  for  seed,  the  seed-wheat  extra  cleaned  by  fanning-mill  to 
blow  out  the  lighter  grains,  then  hand-sifted  to  get  out  the  smaller 
grains,  then  the  imperfect  grains  skimmed  from  the  sur&ce  of  the  strong 
brine  in  which  it  was  put  as  a  preventive  of  smiit ;  thus  only  the  hurgest, 
plumpest,  heaviest  grains  were  sown.  That  the  soil  alone  did  not  pro- 
duce this  change  was  shown  by  the  fact  that  it  took  several  years  to 
bring  the  improvemeiit  about;  and  that  then  the  improvement  was 
shown  when  used  on  other  £Etrms. 

Dr.  E.  L.  Sturtevant,  director  of  the  New  York  experimental  station, 
in  speaking  of  the  importance  of  the  eareftd  selection  and  change  of 
seed,  says : 

ImproYO  the  character  of  the  B6od  supply,  either  through  selection  or  by  chAnge  of 
seed.  At  the  New  York  station,  in  1885,  one  variety  of  oats  averaged  over  30  baanels 
per  a«re  more  than  another^  and  firequent  illustrations  could  be  |dven  of  the  doubling 
of  crops  as  between  yarieties,  one  better  adapted  to  our  conditions  than  anotheTi  or 
else  ttom  differences  inherent  in  the  variety.  The  problem  for  •xperimental  aetion 
can  then  be  the  question  as  to  what  constitutes  this  difference  of  potency  in  Uie  seed, 
and  in  what  way  and  to  what  extent  can  if  be  brought  under  our  control,  and  what 
are  its  relations  to  climate,  fertility,  and  culture. 

DIFFBBBNOES  IN  THE  mBDB  OF  THE  SAMS  PLAm?. 

Mr.  Frederic  F.  Hallett,  of  Brighton,  some  thirty  years  am  began 

systematic  experiments  on  improving  wheat  A  single  head,  <mosen  for 
fine  quality,  irrespective  of  size  or  vigor,  was  4f  inches  long  and  had 
47  grains.  l?hese  grains  were  carefully  planted  in  rows,  one  seed  in  a 
place,  12  inches  apart  each  way.  At  harvest  the  plants  were  com- 
pared,  the  best  head  of  this  best  plant  planted  the  next  year  in  ti^e  same 
way,  and  so  on  year  after  year,  each  year  choosing  the  best  head  fix>m 
the  most  prolific  plant.  The  first  year  the  best  plant  bore  10  heads, 
the  second  ^ear  22,  the  third  year  39,  and  the  fourth  year  52,  the  best 
head  of  which  was  8$  inches  long,  and  bore^S  grains.  This  was^  the 
origin  of  the  fSftmons  *' Pedigree^' 


origin  of  the  fSftmons  <' Pedigree''  wheat.  He  gave  the  name  ^< Pedi- 
gree" because  the  process  of  improvement  by  selection  waR  precisely 
analogous  to  that  of  breeding  animals  to  points  and  strengthening  the 
heredity  of  the  good  points  by  "  pedigree."  His  riper  conclusions,  given 
later  fin  the  Trans.  Brit.  Assoc.  Adv.  Sci.,  1860,  p.  113),  are  that  every 
fiilly -developed  plant,  whether  of  wheat,  oats,  or  barley,  has  one  ear 
superior  in  reproductive  power  to  any  of  the  others  on  the  plant;  that 
every  such  plant  has  one  grain  more  productive  than  any  other,  and 
that  this  best  grain  grows  on  the  best  ear ;  that  the  superior  vigor  of 
this  grain  is  transmissible  to  its  progeny;  that  by  selection  thissuperior- 
ity  accumulates ;  that  the  improvement  is  at  first  very  rapid,  but  that 
in  snccessive  years  it  gradually  grows  less ;  that  an  improved  type  is 
the  result,  and  that  by  careM  selection  the  improvement  can  be  kept 
ap.    Experiments  conducted  by  Dr.  Oustave  Marck  at  the  experiment 
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stations  nt  Halle  and  at  Loipsic,  Germany,  go  to  sbow  that  a  lar^tM*, 
better,  and  more  uniform  growth  is  obtain^  from  large  seeds.  The 
superiority  is  shown  in  tables  of  ^results,  in  every  particular,  in  lieiglit, 
iaxuriunce  of  growth,  uniformity,  aggregate  weight,  number  of  pod^i, 
number  of  seeds  produced,  weight  of  seeds,  quality  of  crops;  in  fact 
every  desirable  characteristic  was  in  favor  of  the  larger  seeds.  I'l ofessor 
Lebemann,  of  Munich,  Bavaria,  has  the  same  results.  As  to  the  o[)in- 
ioi^pf  many  farmers  that  grains  of  Indian  com  selected  irom  the  middle^ 
of  the  ear  are  better  for  planting,  I  am  unable  to  refer  to  any  exact' 
experiments  on  the  subjeot. 

It  is  easier  to  deteriorate  a  crop  by  choosing  bad  seed,  or  even  by 
carelessly  neglecting  the  selection  of  good,  than  it  is  to  improve  an 
already  good  variety. 

Prof.  James  Buckmam  of  the  Boyal  Agricultural  College,  has  experi- 
mented with  the  seed  of  malformed  and  misshapen  crop-roots  f Trans. 
Brit.  Assoc.  Adv.  ScL,  1862,  p.  97).  He  found  that  when  seeds  aerived 
from  misshapen  turnips  and  parsnips  were  used  they  produced  even 
grei^ter  deformities  than  the  parents  presented.  His  conclusions  are  as 
follows : 

A  degenerate  progeny  will,  as  a  rule,  result  from  the  employment  of 
seed  firom  badly-grown  roots,  and,  besides,  the  degenerate  seed  does  not 
produce  nearly  so  large  a  crop ;  and  that,  by  selection,  we  may  produce 
roots  well  shaped,  and  increase  the  probabilities  of  producing  the  best 
crop.  Darwin  (Animals  and  Plants  under  Domestication,  11, 243)  cites 
his  authorities  for  saying  that  in  France,  since  the  cultivation  of  beets 
fbr  sugar,  the  plant  has  almost  exactly  doubled  its  vield  of  sugar,  and 
this  has  been  effected  by  careful  and  systematio  selection,  the  specific 
gravilgr  of  the  roots  being  tested  and  the  best  roots  saved  for  seed. 

UtFBOVBMBNI  BY  SBLBOTION  AND  OULTIVATION. 

<<  Improvement  by  selection  is  adding  up,  from  generation  to  genera- 
tioii,  any  special  character.  Sometimes  the  cmaracter  itself,  when  pushed 
to  excess,  becomes  a  defect  When  any  variety  has  been  improved  up 
to  a  certain  stage  by  selection,  we  reach  a  point  beyond  which  any  ihr- 
ther  change  in  that  direction  is  no  longer  an  improvement ;  then  we 
most  use  selection  to  maintain  the  excellence  already  achieved. 

<<  Only  the  well-developed  and  fully-matured  seed  should  be  used,  and 
the  permanent  <<  seed-patch"  should  be  kept  up  to  its  original  standard 
of  excellence  by  au  ample  supply  of  fertilizers,  domestic  and,  if  need  be, 
commercial,  fbr  it  is  necessary  to  give  to  the  parent-stock  such  a  quan- 
tity of  nutritious  food  as  will  keep  it  in  good  condition  and  impart  to  it 
that  healthful  vigor  so  essential  to  successful  propagation.  The  seed- 
patch  and  "  annual  selection  ^  should  be  handed  down  by  the  farmer  to 
his  posterity  as  an  inheritance  more  valuable  than  evanescent  gold.'' 

IMPEOVKMKNT  OP  SOUGHUM  SEED. 

Prof.  M.  Swenson,  of  Ottawa,  Eans.,in  an  interesting  communication 
to  Colman's  Rural  World,  in  the  issue  of  November  6, 1886,  says : 

Spcakiog  £rom  my  own  limited  experienoe,  I  am  certain  that  the  i!on;ham  cane  is 
susceptible  of  very  great  improyement.  Last  year  I  had  a  40-aore  flela  of  cane^  the 
juice  of  which  contained  an  averaffe  of  IM  per  cent,  of  cane  sugar  and  but  thxee- 
ibnrths  per  cent,  of  glncoee.  and  this  was  almost  entirely  4iie  to  thoronffh  onltlTatlon 
and  careful  selection  of  seed.  Wo  had  yields  of  cane  this  year,  planted  from  the  same 
kind  of  seed,  and  a  ton  of  one  would  be  worth  double  that  of  a  ton  firom  the  other. 
ThisdiiESsreaoe  was  all  doe  to  differenoe  in  ooltiyAtionj  and  it  seems  to  mo  that  this 
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is  a  very  inviting  field,  and  I  tniBt  it  wiU  be  fhoronghly  inyestigatpd.  I  bare  no  donbt 
tbat  a  few  years  of  intelligent  work  of  this  kind  will  pat  ns  in  possession  of  a  cane 
that  will  take  the  front  nmk  among  sogar-yielding  plants. 

In  a  letter  of  a  later  date  Piofiossor  Swenson  maps  oat  the  proper 
line  for  work,  as  follows  : 

(1)  To  increase  the  amount  of  cane  sagar  in  the  cane  and  diminish  the  percentnp' 
of  other  soluble  solids;  (2)  to  obtain  a  variety  of  cane  that  will  ripen  earlt,.  >o  as  to 
give  the  factories  an  early  start;  and  (3)  to  increase  the  sixe  of  the  stalk,  its  al^ty 
to  resist  storms,  and  increase  the  yield. 


THE  YITAUTY  OF  SEEDS. 

"The  vitality  of  seeds  is  determined  by  the  length  of  time  required  to 
disorganize  them,  as  kept  under  ordinary  circumstances.  With  care 
as  to  dryness,  and  partial  exemption  from  the  effects  of  the  oxygen  of 
the  air,  seeds  remain  vital  for  twice  or  three  times  the  number  of  years 
given  in  the  table.  Kept  entirely  from  contact  with  the  air  and  moist- 
ure there  is  practically  no  limit  to  the  length  of  time  they  may  be  kept 
intact.  As  to  the  amount  of  cold  which  the  seeds  of  plants  will  with- 
stand without  impairing  their  vitality,  if  dry,  there  is  practically  no 
limit.  More  than  twenty  years  ago  a  test  of  seeds  submitted  to  a  bath 
of  liquid  sulphuric  acid,  rendered  as  cold  as  possible  by  artificial  means, 
showed  that  the  germ  was  not  destroyed  by  the  process.  When  taken 
out  and  sown  in  pots  in  the  open  air,  they  all  germinated.  Those  which 
had  been  submitted  to  the  severest  cold  germinated  as  readily  and  made 
as  good  and  healthy  plants  as  those  not  submitted  to  this  extreme  test." 

Wheat  and  other  cereal  grains,  if  not  injured  by  insects  or  damp^  re- 
tain their  vitality  perfectly  three  or  four  years,  but  seeds  of  the  previous 
year's  growth  are  best.  Grass  seeds  should  not  be  depended  upon  for 
more  than  one  year.  The  proper  rule  to  be  kept  in  view  in  the  saving 
of  all  seeds  for  great  lengths  of  time  is,  first,  perfect  dryness,  at  a  tem- 
perature of  not  less  than  100^  nor  more  than  130^,  then  packed  in  i>aper 
bags,  inclosed  in  canvas  sacks,  and  kept  as  near  the  freezing  point  as 
possible,  and  at  the  same  time  in  a  dry  atmosphere. 

Many  years  ago  Oobbett,  in  England,  experimented  quite  largely,  in 
determining  the  duration  of  vitality  in  difierent  seeds.  Considerably 
later  Yilmorin,  in  France,  experimented  in  the  same  direction.  The  re- 
sults of  the  two  varied  widely,  so  widely,  indeed,  that  the  planter  to  be 
safe  had  best  be  governed  by  the  lesser  figures,  except,  possibly,  in 
case  of  the  melon  family,  the  seeds  of  which  are  not  so  good  previous  to 
the  fourth  year  as  afterwards.  We  give  the  two  lists  as  established  by 
these  experimenters : 


Vtttoty. 

Oobbett 

VUmoilii. 

Variety. 

Oobbett 

VUmoriii. 

Artichokes 

Yuun. 

10 

10 
10 

1 

Kele 

Leek 

Lettace 

4 
2 
3 
10 
2 

a 

2 
10 

4 
2 
4 
10 
2 
4 

Tmn. 
5 

AffTtaraffUii -•>>••-••■■ 

2 

Bean        .,,,,.^-„,,, .,,.,_-. 

5 

TIaaii  rk^lilnAvt           .....     .... 

Melon 

5 

Seet           ....••••••.•.•.•••• 

Onion  ..^....M.............. 

2 

HmnnAll                                   ..  . 

Okra 

Poa 

4 

Parapkln.. >>>..•■•>•  •••..••• 

5 

r^HtillflnWMr 

Radish 

5 

Celery  .aaAk*  ■«**•••■■••»•••. 
Oorn ......    ••.••••■...•■•••. 

SalaW^ 

2 

2 
5 

Spinach  .•......••••....•.— . 

s 

CnomnliMP                ■ 

Sqna«h .••••••••...•. 

5 

Tomato ^...^.. 

Turnip'... ..•^••.••.^.•.•.. 

S 

iBlhi  .;;:;L'„..-:;::n:: 

• 

5 
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The  best  of  seeds,  shabbily  treated,  are  liable  to  fttil.  Mnch  wet,  cold 
weather  will  prove  fatal  to  some,  while  others  will  go  right  on ;  moder- 
ate drought  will  destroy  the  germs  of  some,  while  others  will  withstand 
a  protracted  one.  For  instance,  the  exi)erience  of  all  gardeners  is  that 
seed  germs  of  encumbers,  sqaashes,  melons  of  all  kinds,  lima  beans, 
sweet  com,  and  wrinkled  peas  cannot  survive  protract«*.d,  cold,  wet 
weather,  while  those  of  the  carrot,  beet,  onion,  turnip,  lettuce,  and  sal- 
sify will  withstand  the  trial  a  great  deal  longer. 

The  careleas  or  inexperienced  may  plant  too  deep  or  too  shallow,  and 
the  aim  of  the  man,  woman,  or  child,  who  is  to  run  a  farmer's  garden, 
should  be  to  inform  lymself  regarding  the  characteristics  of  Afferent 
seeds  in  this  respect,  so  that  ba^  results  shall  not  follow. 

A  committee  of  the  British  Association  expended  much  time  and 
money  in  making  a  fair  and  thorough  research  as  to  the  age  at  which 
seeds  would  grow,  and  published  the  result  of  their  work.  It  was  shown 
that  less  than  half  of  the  com  three  years  old  sprouted;  millet  seed, 
less  than  half;  oats  at  three  years  were  about  three-fourths  good,  and  at 
di^ht  less  th^n  one-sixth  ;  wheat  at  three  years  a  little  over  half,  and 
at  eight  and  iiino  years  did  not  grow  at  all;  rye  at  three  years  practi- 
cally none ;  barley  at  three  years  from  one-half  to  two-thirds,  but  at 
eight  and  upwards  did  not  germinate.  It  is  unnecessary  to  say  that 
these  experiments  can  be  entirely  relied  upon.  The  seeds  were  care- 
faUy  kept  in  waxed  cloth  and  in  sealed  jars. 

On  the  other  hand,  Messrs.  Tiegham  and  Gaston  Bennier  say  that  of 
a  hundred  peas  preserved  in  the  free  air  ninety  afterward  germinated; 
of  a  hundred  inclosed  with  air  in  a  sealed  tube,  only  forty-flve ;  while 
of  a  lot  kept  in  carbonic  acid  gas  none  grew.  Similar  results  were 
obtained  with  other  seeds,  showing  clearly  that  all  seeds  should  be 
stored  where  pure  air  may  have  full  access  to  them.  This  difference  of 
opinion  shows  that  there  is  still  a  wide  field  for  experiment. 

OEBMINATION  OF  SEEDS. 

In  1860,  a  noted  seedsman  of  Erfurt,  France,  M.  Appelius,  made  the 
following  statements  regarding  the  germination  of  seeds : 

The  method  of  testing  a  aample  of  Boeds  by  their  specific  weight  and  density  is 
good,  bat  not  infaUlblo.  It  may  frequently  mislead,  particularly  in  the  case  of  seeds 
wbose  specific  gravity  difiers  little  from  that  of  water.  For  examnle,  those  cnonrbi- 
taceouB  plants  which  are  produced  during  cold  seasons  float  upon  tne  water  and  nev- 
ertheless germinate  very  well.  Good  seods  of  the  melon  and  gourd  lose  weight  as 
they  grow  old  without  becoming  bad.  We  conclude,  therefore,  in  this  case  as  in  many 
others,  that  trial  by  water  is  not  a  sure  test.  The  specific  gravity  of  oily  seed  is  often 
nearly  the  same  as  that  of  water,  although  in  some  cases  heavier,  as  caobage,  for  ex- 
ample. The  liffhtest  seeds  are  those  of  umbelliferous  plants,  such  as  carrots,  parsnips, 
anise,  Slc,  and  of  composites,  such  as  lettuces,  scorzoneras,  &.o.  In  the  first  of  these 
families  the  lightness  of  the  seeds  ailses  from  the  presenoo  of  an  oil  in  the  case  which 
incloses  the  seed,  and  of  air  in  the  last. 

The  teat  of  heat  and  moisture,  59^  to  75<=>  F.,  is  convenient  and  tolerably  snre  for 
clover,  peas,  and  the  cereals,  but  does  not  answer  for  those  which  require  a  long  time 
to  germinate.  For  these  the  best  practical  plan  is  to  grow  a  sample  in  a  pot.  Even 
this  wiU  not  always  give  a  strictly  correct  indication  of  the  germinating  power  of 
seeds,  since  the  result  depends,  all  other  circumstances  being  equal,  upon  the  care 
taken  in  sowing,  the  temperature  of  the  air,  the  depth  at  wliich  seed  is  sown,  and 
the  time  of  year,  Slo,  Thus,  the  pips  of  apples  and  pears  almost  always  germinate 
Ijadly  when  the  trial  is  made  in  pots  soon  alter  they  are  ripe,  whilst  they  answer  per- 
iectly  if  they  are  sown  at  the  end  of  October  or  March  in  beds  in  the  open  air.  For 
this  reason  it  often  happens  that  a  sample  is  pronounced  bad  when  in  reality  it  is  ax-< 
cellent.  Soil  that  is  used  to  cover  the  trial  seedlings  also  considerably  atfects  the 
result.  If  rye-grass  seed  is  sown  in  soil  which  retains  moisture  with  average  tenacity, 
and  is  buried  1  Inch  below  the  surface,  soven-eighths  of  it  grows  in  twelve  days  and 
ptopcnrtionably  fewer  seeds  geminate  and  require  a  longer  period  of  timejor  it  acooid- 
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ing  to  dep|tli  of  planting,  nntil  at  6  inohes  the  proportion  is  redaoed  to  one-eighth  of 
the  qnantity  sown  in  twenty-three  days. 

On  the  other  hand,  when  rye  grass  is  sown  and  simply  harrowed  in,  it  germinates 
without  exception  in  Ave  days.  A  tolerably  large  number  of  seeds  come  np  slowly, 
and  even  with  difiSonlty ;  they  are  ffenerally  those  which  have  a  thick,  touffh  skiu. 
In  this  case  it  is  a  good  plan  to  soak  the  sample  in  hot  water,  167<=>  to  185^  F.,  for 
twenty-four  hours.  NotcliiDe,  if  performed  witn  care,  so  as  not  to  injure  the  embryo, 
assists  germination.  Planted  in  tne  usual  way,  such  seeds  will  lie  dormant  one  or  two 
years.  Seeds  of  the  palm  usually  grow  yery  well  on  dampsawdnst,  the  germinating 
end  downwards  and  kept  in  a  damp,  warm  atmosphere.  ?Efae  spores  of  ferns  and  the 
seeds  of  orohids,  which  are  very  minute^  come  ap  rapidly  if  placed  on  peat  in  a  pan  of 
water. 

The  freouent  fidlore  of  garden  seeds  may  be  ascribed  to  too  deep  planting  in  a  soil 
too  dry.  Teifectly  hardy  annuals  are  best  sown  late  in  t^e  autumn  or  very  early  in 
the  spring. 

Want  of  success  with  seeds  may  be  oftener  attributed  to  bad  management  than  to  bad 
seeds.  The  success  of  seedlings  raised  under  frames  depends  principally  upon  the 
regulation  of  moisture. 

It  is  known,  too,  that  the  seeds  of  these  plants  bear  more  ibmale  flowers  than  younger 
plants,  that  is  to  say,  the  plants  are  more  prolific  than  those  raised  from  seeds  «uh- 
ered  in  a  cold  season  and  planted  shortly  after  they  haye  ripened.  Good  seeds  ox  the 
melon  and  gourd  lose  weight  as  they  grow  old;  at  first  they  will  sink  in  water  and 
by  the  sixth  year  half  of  them  will  float  without  haying  become  bad.  We  condnde, 
tlierefore^  in  this  case  as  in  many  others,  that  trial  by  water  is  not  a  sure  test, 

BT7BSTANOE8  APFBOTINa  THB  aBSMINATION. 

M.  YogeL  of  the  Bavarian  Academy  of  Sdences,  fonnd  that  a  mini- 
mum of  oarDolio  acid  was  sufficient  to  kill  every  trace  of  germination. 
He  says : 

Among  those  most  ii^urious  in  this  reroeot  are  dilute  acetic  acid  and  oarbolio  add, 
although  the  substances  may  be  present  in  yery  smaU  peroentage.  Bolutiona  of  hy- 
dxocyanio  acid,  arsenic,  phosphorus,  &o.,  were  found  to  be  much  less  ix^nrioua  in  the 
same  proportion  than  those  first  mentioned.  This  explains  the  unsatisfactory  nature 
of  experiments  for  the  destruction  of  insects  on  plants  by  means  of  solutions  of  oarboUe 
acid,  the  insects,  it  is  true,  being  killed  by  a  very  weak  solution,  while  at  the  aams 
time  the  plants  wemaelyes  rarely  snryiye. 

OHAKGING'  SBBD. 

In  the  issue  of  the  Oom  Miller  of  jSlarch  5, 1885, 1  find  the  following 
pertinent  suggestions : 

Changing  seed  has  long  been  practiced  by  frmners  with  excellent  results,  It  often 
being  attended  with  a  largely  increased  crop.  All  farmers  are  acquainted  with  the 
fact  that  if  some  kinds  ox  seed  are  not  changed  the  crop  wiU  soon  run  out.  This 
fact  is  true  of  grains,  but  applies  to  a  larger  extent  to  garden  yegetables.  For  in- 
stance, the  onion  seed  of  Conneotiont  is  imported  from  Tripoli  and  grows  well  there 
for  one  or  two  crops,  bat  if  the  cultiyation  is  Ions;  continued  fh>m  th^  original  seed, 
the  onions  soon  are  only  of  the  sise  of  acorns.  Again,  potatoes  grow  well  in  I^ouisi- 
anik  and  as  far  south  as  the  Bermudas,  if  tlie  seed  is  taken  there  £h>m  a  cool  climate 
each  year.  Heayy  oats,  taken  itom  the  cool,  moist  climate  of  Canada  and  Northern 
Europe  and  grown  in  the  Northern  or  Middle  United  States,  will  produce  a  better 
yield  the  first  rear  than  if  grown  on  their  natiye  soil.  One  reason,  and  the  principal 
one,  for  these  iacts  is,  that  every  plant  boa  a  native  region  which  is  limited  in  extent, 
and  that  when  an  attempt  is  made  to  grow  it  out  of  that  range  it  soon  deteriorates 
and  requires  to  be  renewed  from  seed  grown  in  its  native  range.  This  is  particularly 
true  of  sea  island  cotton,  seed  of  which  has  been  planted  in  every  cotton-growiug 
soil  in  the  world,  but  which  rapidly  degenerates  and  can  only  be  grown  away  from 
its  native  region  by  the  constant  use  of  fresh  seed. 

These  peculiarities  of  varieties  of  plants  is  what  has  brought  the  business  of  grow- 
ing seeds  to  so  large  proportions.  Another  reason  why  the  change  of  seed  is  often 
benoficial  to  the  farmer  is,  that  the  diseases  which  filllict  our  crops  and  the  insects 
which  prey  upon  them  prefer  some  varieties  to  others,  and  the  diseases  or  insects  will 
become  more  abundant  in  the  localities  where  the  varieties  they  most  prefer  are  most 
oultivated.  If,  then,  a  new  variety  be  introduced,  one  which  is  no  better  in  any  way 
than  the  other,  only  in  so  far  as  it  is  less  subject  to  the  ravages  of  iiiseol%  thare  iftad> 
Taatsfs  to  be  derived  from  the  change. 
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The  Department  analyses  of  the  average  composition  of  American 
com  show  that^  in  the  matter  of  weight  of  nearly  eleven  handred  speci- 
mens, the  heaviest  com  comes  from  Virginia,  Korth  Oarolioa,  Kentucky, 
and  Louisiana,  all  of  the  Dent  variety. 

Another  analysis  shows  that  American  oats  are  higher  in  albuminoids 
thMn  the  far-famed  Irish  ffrain.  Oats  in  Scotland  range  in  weight  from 
42  to  60  pounds  per  busnel.  In  this  country  they  vary  from  20  to  46, 
and  ID  rare  instances  50,  pounds.  The  weight  of  oats  in  the  United 
States  is  usually  less  than  in  England  or  Scotland.  The  most  commou 
legal  weight  of  oats  is  32  pounds  to  the  bushel.  It  varies  from  30  pounds 
in  Maine,  New  Jersey,  and  Pennsylvania  to  34  pounds  in  Nebraska. 

Prof.  A.  E.  Blount,  of  the  Colorado  Agricultural  OoUege,  in  a  com- 
munication dated  October  3, 1885,  says : 

Ereiy  Mmple  of  wheat,  oats,  barley,  and  lye  I  have  received  from  all  Booroes 
impzorea  by  Debig  raised  and  Beleoted  bere.  My  experience,  experimenting  witb 
weds  from  all  parte  of  tbe  world.  Is,  that  onr  own  are  by  far  the  most  vital;  a  greater 
proportion  of  them  germinate. 

The  cereals  can  be  improved  and  bred  ap  to  as  perfect  a  state  of  good  qnalitles  as 
•took.    They  are  as  susceptible  of  improremeot  in  every  way. 

Seeds  are  at  the  foundation  of  farming,  and  good  seed  of  good  farming.  Gfood  seed 
in  the  hands  of  tbe  good  fanner  is  capable  of  turning  a  disastrous  season  into  a 
Baccesaful  one;  of  changing  losses  into  profits;  of  bringing  bope  amidst  discourage- 
ments. Good  aeed  means  ^tal  seed ;  fixity  of  type ;  fecundity  of  product ;  adaptive- 
nets  to  locality.  Tbe  last  the  user  must  secure :  tbe  first  three  requirements  it  is 
among  tbe  duties  of  tbe  distributor  to  frimbib  and  of  tbe  firmer  lib  pay  for. 

SEED  NOMBNOLATTTBB. 

Whatever  may  be  said  in  regard  to  the  r;eed  division  and  its  manage- 
ment by  interested  or  disinterested  persons,  the  fact  cannot  be  estab« 
lififaed  that  the  different  varieties  of  seeds  that  are  distributed  by  the 
Department  of  Agriculture  are  sent  out  under  any  other  name  than  that 
received  from  reliable  seedsmen  from  whom  the  seed  was  purchased.  Li 
the  distribution  of  seeds  flrom  this  division  the  trioks  of  the  trade  are  not 
indulged  in*  No  new  names  are  affixed  to  old  and  well-known  vi^etles. 
As  the  distribution  is  gratuitous  on  the  part  of  the  Government,  those 
in  its  employ  have  no  valid  reason  for  multiplying  names  or  substituting 
high-sounding  terms  for  the  original  ones.  The  people  are  rapidly  com- 
ing to  a  practical  knowledge  of  the  fact  that  there  are  far  more  names 
in  many  of  the  extemporized  catalogues  of  farm  and  garden  seeds,  than 
there  ever  are  of  distinct  varieties  in  actual  cultivation. 

Dr.  E.  L.  Sturtevant,in  his  recent  address  before  the  National  Orange, 
made  the  following  statement  in  regard  to  the  importance  of  nomenola- 
tore; 

Of  wbat  service  to  report  a  yariety  of  corn  as  tbe  best  variety  for  certain  defined 
conditions  of  climate,  when  seed  purcbased  under  the  name  probably  will  be  different 
aceonling  to  tlic  source  whence  outained  f  Of  what  use  to  recommend  an  oat.  so  illy 
detcribetl  that  no  one  knows  even  tbe  proper  variety^  and  no  two  seedsmen's  seeds, 
parportiug  to  be  of  the  same  variety,  gives  plants  of  like  habit  or  appearance  T 

In  his  last  annual  report  he  says : 

It  is  extremely  desirable  that  each  variety  of  vegetables  should  be  known  among 
both  seedsmen  and  gardeners  under  one  distinctive  name.  In  many  of  our  garden 
vegetables  conformrty  to  type  can  only  be  secured  by  the  most  careful  selection  of 
Med  plants. 

In  earnestly  urging  the  necessity  of  reform  in  nomenclature  he  calls 
attention  to  the  foot  that  it  is  a  work  which  necessitates  the  study  of 
many  varieties  under  diiferent  conditions  of  soil  and  climate,  and  that 
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one  of  the  most  valuable  works  that  can  be  carried  on  by  experiment 
stations  is  an  attempt  to  establish  a  true  nomenclature  and  descriptioD 
of  the  varieties  of  vegetables  grown  in  our  country  and  ttie  bringing  to* 
gether  as  synonyms  all  the  names  that  are  applied  to  each  individual 
variety. 

In  speaking  of  the  many  diiferent  names  under  which  single  varieties 
are  sold,  he  mentions  the  French  Horn  or  very  Early  Scarlet  Forcinji:, 
on^  of  the  earliest  varieties^  as  being  sold  under  eleven  or  more  differeut 
names.  In  the  report  of  1833  it  was  shown  that  the  Philadelphia  Extra 
Early  pea  had  seven  different  names. 

The  tendency  [says  Dr.  Stnrteyant]  that  exists  among  seedsmen  to  Tenameparticu- 
larly  desirable  Tarieties  is  well  illustrated  in  the  cases  aEready  referred  to.  Wnile  ad- 
mitting that  the  word  ''variety  "  as  applied  to  vegetables  is  not  specifically  defined,  it 
is  nevertheless  evident  that  the  difference  between  two  varieties  should  be  greater  than 
between  normal  individuals  of  the  same  variety ;  and  it  is  because  the  samples  we 
call  synonyms  have  not  shown  these  differences  that  we  are  led  to  pronoonoe  them 
as  such.  Se  long  as  two  distinct  investigators  cannot  be  sure  that  they  are  experi- 
menting npon  the  same  kind  of  plant  tneir  results  cannot  be  strictly  comparable. 
Even  professional  botanists  have  not  recognized  the  importance  of  variety  as  a  factor 
in  their  experiments.  Just  so  fast  as  we  obtain  diagnostic  points  in  our  vegetables 
may  we  hope  to  succeed  in  our  attempts  at  close  identification. 

Mr.  W.  J.  Oreen,  of  the  Ohio  experiment  station,  says  he  has  a  ^^  cer- 
tain pea  under  twelve  different  names,  from  as  many  seedsmen,  but 
that  they  are  all  so  near  alike  as  to  make  distinction  impossible  except 
by  the  most  careful  comparison.^  He  further  says,  "  that  when  a  per- 
son pays  a  high  price  for  a  mere  name,  he  feels  like  expressing  his 
opinion  of  the  seedsman  from  whom  the  purchase  was  made  in  the  plain- 
est possible  Anglo-Saxon."  This  reprehensible  habit  of  renaming  old 
things  is  one  which  all  honest  seedsmen  are,  or  should  be,  prompt  in 
condemning.  It  tends  to  the  greatest  possible  confusion  in  seed  nomen- 
clature. This  uncalled-for  multiplication  of  high-sounding  names  for 
some  old  variety  is  not  confined  alone  to  seeds.  The  same  cause  for  com- 
plaint is  common  in  regard  to  plants  and  fruits.  In  regard  to  seeds,  it 
would  be  infinitely  better  for  reliable  seedsmen  to  cut  down  the  list  of 
varieties,  carefully  excluding  from  their  catalogues  all  that  are  known 
to  be  worthless. 

METHODS  OP  DLSTEIBUTION. 

It  is  becoming  more  and  more  evident  that  there  should  be,  as  sug- 
gested in  your  address  to  the  convention  of  delegates  from  the  various 
agricultural  colleges  and  experiment  stations  held  in  the  seed  division 
building,  July  8,  1885,  some  very  important  modifications  in  the  method 
of  distributing  the  seeds  which  are  annually  sent  out. 

An  increased  appropriation  could  be  very  advantageously  used  in  co- 
operating with  the  directors  of  experiment  stations  in  the  various  States 
in  securing  and  tabulating,  for  the  use  of  the  Department  and  for  pub- 
lication and  general  distribution,  the  reports  relative  to  the  adaptation 
of  the  various  varieties  of  seeds  for  special  localities  in  the  various  States 
where  tested.  Such  annual  or,  still  better,  quarterly  reports  from  ex])e- 
riuient  stations,  agricultural  colleges,  county  and  subordinate  granges, 
farmers'  clubs,  and  other  agricultural  organizations,  would,  when  care- 
fully compiled,  form  a  most  valuable  addition  to  our  current  agricultural 
literature,  and  would  be  more  eagerly  sought  for  and  read  by  thinking, 
working  farmers,  than  almost  any  other  information  relating  to  what 
must  ever  be  the  most  important  and  leading  occupation  of  mankind. 
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In  oonolnsion  I  herewith  annex  the  following  tabulated  statement: 

Tabulated  Btatememi  thawing  ike  quantity  and  Und  ofieeda  iisued  from  the  seed  division 
of  the  Agricultural  Deparimentf  under  Ike  general  appropriation  act  of  Congress,  from 
July  1, 18d4,  to  June  30,  m85. 


DMCiiption  ot  leedi. 


8«n«ton 

ftnd 

Memben  of 

CongroM. 


Statistical 

corre- 
spondents. 


State 

spondents. 


Mlscel. 
laneouB  ap- 
plicants. 


Osand  total 


Yeftetable ...., 
Flowers  ...... 

Berbs , 

TobacAO...... 

Tree ., 

Saoflower  ...I, 
Opiam  poppy. 
Pyrethiam  ... 


riBLD  BSSDt. 


Tfbeai 

Osts 

Cora 

Barley.^ 

BQQkwheat 

Rye 

Sorgbfun 

Tamip 

8ai:arbe«t 

Mangel-wnnel  . 

Grass 

CloTer 

Cow-pe« 

MUleiT. 

Bice 


Cotton. 
Hemp.., 
Jate ... 


Grand  total. 


197 

17S 

10 

IS 

59 

1 

1 

1 


Paekaget. 

2, 446, 307 

464,808 


Packages. 
147. 4U1 
101,700 


Packages. 
43.034 
23,325 


159,067 
654 
510 


707 

18,072 

123 


580 
20 


22,483 

8,691 

1,745 

73 

19, 018 

422,794 

836 

150 

13,780 

15,532 


20,248 

2,196 

33 

16 


Packages. 

352,913 

171, 9t;7 

834 

7,04i 

2, 528 

1,707 

50 

143 


1,753 

1,167 

050 

148 

108 


1,223 


136 

102,008 

16, 668 

22 

44 

29 

4 

50 


8.574 

20,930 

3,574 


3,867 


34,808 


49 


234 


15 


1,124 
78 
2,604 
628 
114 
284 
4 


775 

11 

2 

119 


Packages, 

2,  980.  05* 

704.  030 

334 

168. 295 

21, 274 

2,340 

56 

168 


44.484 

11,956 

2,730 

237 

167 

11 

27.405 

554,782 

22.202 

250 

16»&21 

2,190 

118 

1,560 

4 


85,056 

11 

2 

134 


3,600,421 


412,609 


104,281 


550,515 


4,667,826 


Hon.  NOBMAN  J.  OOLMAN, 

0(nMnM9ioner. 


WM.  M.  KING,  ♦ 

Chief  of  Seed  Division. 
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REPORT  OF  THE  BOTANIST. 


Sm :  I  hare  the  honor  to  submit  a  report  upon  Bubjecta  'which  have 
received  the  attention  of  the  botanical  division  during  the  current  year. 
It  relates,  first,  to  foreign  medicinal  plants,  which  it  is  believed  might 
be  saooessfully  introduced  into  cultivation  in  this  country ;  second,  to  a 
namber  of  our  native  medicinal  plants,  which  it  is  desirable  to  render 
&mi]iar  to  the  public  on  account  of  present  and  prospective  value ;  and 
third,  to  the  characters  of  fungous  plants,  and  to  some  special  forms  of 
their  manifestation  in  the  production  of  destructive  plant  diseases,  pre- 
pared by  the  assistant  botanist,  F.  L.  Scribner,  and  others. 

For  a  number  of  years  past  the  attention  of  medical  men  and  phar- 
macists has  been  unusually  attracted  toward  the  subject  of  medicinal 
plants,  both  native  and  foreign,  and  the  last  annual  meeting  of  the 
American  Pharmaceutical  Association,  by  resolution,  requested  the 
Commissioner  of  Agriculture  to  take  measures  for  the  introduction  into 
ooltivatioii  in  this  country  of  such  of  the  important  foreign  medicinal 
plants  as  would  be  adapted  to  our  climate,  in  order  that  they  might  be 
readUy  obtained  in  a  fresh  state,  and  that  another  industry  might  be 
added  to  our  country's  resources.  It  is  represented  that  many  hundred 
thousand  dollars  are  annually  sent  abroad  for  drugs  and  medicinal  sub- 
stances that  might  be  produced  at  home.  There  is  no  doubt  at  all  that 
many  of  the  most  important  medicinal  plants,  as  the  opium  poppy,  the 
rhubarb  plant,  the  licorice  plant,  arnica,  belladonna,  digitalis,  and 
many  others  are  perfectly  adapted  to  our  climate  and  could  be  cultivated 
in  i>crfectiony  as  we  know  with  ronpect  to  some  of  them  from  experiments 
made  many  years  ago.  Some  other  semi-tropical  products,  as  ginger, 
cinchona,  vanilla,  jalap,  and  sarsaparilla,  may  in  all  probability  be  suc- 
ccssfnlly  cultivated  in  the  extreme  southern  portion  of  the  country,  and 
it  would  seem  well  that  means  should  be  taken  to  give  such  plants  a 
proper  triaj. 

A  new  and^powerfhl  antesthetio  remedy,  prepared  from  the  leaves  of 
a  shrub  called  coca,  or,  botanically,  Eryihroxylon  coca,  has  been  re- 
cently introduced  into  medical  and  surgical  practice. 

This  shrub  is  a  native  of  Central  and  South  America,  and  on  account 
of  the  difficulty  of  obtaining  the  leaves  in  a  fresh  and  active  state,  it 
has  been  thought  highly  desirable  that  the  growth  and  cultivation  of 
the  plant  should  be  attempted  in  some  locality  within  our  own  bonlers. 

With  respect  to  our  native  medicinal  plants  and  drugs,  their  collec- 
tion and  traffic  have  been  very  generally  extended  during  the  last  <le- 
ca>Ie,  so  that  thousands  of  people  in  different  parts  of  the  country, 
notably  in  the  mountain  regions  of  l^'orth  Carolina  and  Tennessee,  ami 
in  other  Southern  and  Western  States,  are  employed  at  certain  sonsons 
<»r  the  year  in  this  enterprise.  Fears  are  expressed  th%t  some  of  these 
plants  are  becoming  exterminated  in  their  native  habitats;  and  in  re- 
spect to  some  of  them,  as,  for  instance,  the  ginseng  plant,  the  time  liaa 
come  when  they  may  probably  be  made  the  objects  of  profitable  culti- 
vation, 

(63) 
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POEBIGN  MEDICINAL  PLANTS. 

OPIUM. 

This  important  drug  is  tbe  concreted  juice  which  exudes  from  wounds 
or  incisions  inade  in  the  capsule  (pod)  of  the  poppy  {Papaver  somni- 
ferum).  The  principal  supply  in  commerce  comes  from  Hindostan,  Per- 
sia, Turkey,  and  Egypt.  It  is  stated  that  the  best  ground  for  the  cult- 
ure of  the  poppy  is  a  light  soil  with  a  rocky  subsoil.  The  ground  should 
be  rich  and  dry.  In  8myma  the  sowing  usually  commences  in  Octo- 
ber. In  that  climate- the  growth  progresses  slowly  throughout  the 
winter  months.  When  the  plants  attain  a  height  of  2  inches  they  are 
thinned  out  to  the  required  di^iitauce  and  hoed.  This  operation  is  re- 
peated occasionally,  as  may  be  necessary.  The  plant  ordinarily  reaches 
the  height  of  2  or  3  feet,  but  in  rich  soil  sometimes  becoming  5  or  6  feet 
high.  It  begins  to  produce  flowers  usually  about  the  1st  of  May.  Soon 
after  the  fall  of  the  flowering  leaves  the  pods  begin  to  enlarge  and 
are  matured  in  two  or  three  weeks.  The  flowering  continues  on  the 
branches  or  on  other  plants  through  two  or  three  months.  The  busi- 
ness of  collecting  the  opium  begins  in  the  latter  part  of  May  and  con- 
tinues until  the  middle  of  August.  When  the  capsule  is  mature  incis- 
ions are  made  through  the  outer  skin  with  a  peculiar  knife^  when  the 
juice  exudes  in  smaU  drops  which  soon  harden,  so  that  in  a  few  hours 
the  opium  may  be  coUetted.  One  company  of  men  are  employed  in 
making  incisions  upon  such  plants  as  they  judge  to  be  in  a  fit  condition, 
and  they  are  followed  in  a  few  hours  by  others  who  collect  the  soft  juice 
by  scraping  it  off  and  placing  it  on  a  tin  plate  held  in  the  hand.  When 
a  sufficient  quantity  has  been  collected  it  is  transferred  to  a  leaf,  in 
which  it  is  enveloped.  Only  the  best  quality  is  treated  in  this  way. 
The  inferior  is  removed  into  a  shallow  wooden  tub,  in  which  it  is  left  a 
few  days  to  dry,  and  then  rolled  in  balls  of  various  sizes  and  enveloped 
in  leaves  in  the  same  manner  as  that  of  the  first  quality.  The  work  of 
coUectiug  is  performed  both  by  men  and  women.  The  poppy  is  an  ex- 
ceedingly tender  plant,  the  growth  of  which  is  attended  with  many 
dangers  before  reaching  maturity.  A  sltght  frost,  continued  rains,  or 
great  heat  may  ruin  the  crop  of  a  whole  district  in  a  very  short  time. 

The  opium  poppy  is  cultivated  in  several  parts  of  Europe,  especially 
in  the  northern  departments  of  France  and  in  the  south  of  Germany, 
mainly  for  the  seeds  froqfi  which  is  obtained  an  oil,  call^  poppy-«*^eed 
oil,  which  is  employed  for  culinary  purposes,  and  in  the  manufacture  of 
soap,  &c.,  as  a  substitute  for  olive  oil,  but  in  both  countries  good  opium 
is  also  produced. 

The  poppy  plant  has  been  tried  in  this  country  in  Connecticut,  Ver- 
mont, New  York,  Pennsylvania,  Wisconsin,  Kansas,  and  other  States, 
including  California.  There  is  no  doubt  that  a  good  quality  of  opium 
can  be  produced  here.  The  mode  of  cultivation  would  necessarily  vary 
some  to  correspond  with  the  variations  of  climate.  In  the  Northern 
States  the  time  of  sowing  is  from  the  5th  to  the  20th  of  May.  In  tbe 
Southern  States  it  could  be  sowed  earlier,  and  in  that  warmer  climate 
it  might  be  expected  that  there  would  be  less  risk  of  frost,  and  the  pro- 
duction of  a  better  quality  of  opium.  The  plant  is  sufficiently  matured 
to  commence  gathering  the  opium  in  about  ninety  days,  ^^ill  directions 
for  the  culture  and  gathering  are  given  in  the  Agricultural  Seport  for 
I87Q.  The  experiments  that  have  been  made  in  this  direction  do  not 
seem  to  hav;  been  very  satisfactory,  on  account  of  the  much  greater  cost 
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of  labor  in  this  country  than  in  Europe  and  Asia.  Probably  it  might 
be  made  profitable  by  farmers  as  one  of  a  number  of  crops,  and  by  small 
cultivators  who  could  command  labor  at  moderate  prices. 

PEBUVIAN  BABK. 

Next  to  opium  in  importance  as  a  medicinal  vegetable  is  the  cin- 
chona  tree,  which  produces  Peruvian  bark,  from  wfiich  is  prepared  qui- 
nine. This  tree  is  a  native  of  the  tropical  portions  of  South  America, 
growing  in  the  mountainous  regions  of  Braail,  Peru,  Venezuela,  &c.  It 
bas  been  successfully  introduced  into  the  East  Indies,  Java,  and  also 
in  Jamaica.  We  have  not  in  this  country  the  climatic  conditions  for 
growing  this  tree,  unless  possibly  some  portions  of  Florida  or  Southern 
California  should  prove  suitable. 

LicoBiCE — Olycyrrhiza  glabra. 

This  is  an  herbaceous  perennial  plant  of  the  order  Leguminosce^  which 
grows  to  the  height  of  3  to  5  feet,  furnished  with  many  large,  alternate, 
pinnate  leaves,  and  with  violet  or  purple  flowers  like  those  of  a  pea. 
It  is  a  native  of  the  south  of  Europe,  Syria,  Southern  Busaia,  Persia, 
and  Barbary,  and  is  cultivated  not  only  in  those  countriesi,  but  in 
France,  Spain,  Germany,  Sicily,  and  England.  Some  attempts  have 
been  made  at  its  cultivation  in  this  count]:y,  but  without  much  satisf&c- 
tion.  The  part  of  commercial  importance  is  the  root  and  an  extract 
made  from  it.  The  plant  requires  a  deep  soil,  alluvial  or  sandy  loams 
being  tlie  best,  in  which  the  roots  spread  and  extend  to  the  dejKh  of  2 
or  3  feet.  The  process  of  digging  them  from  the  ground  is  a  laborious 
operation.  They  require  three  years'  growth  before  Ihey  acquire  the 
proper  size  for  commercial  use.  They  are  very  largely  used  in  medici- 
nal preparations,  in  confectionei^,  and  in  breweries.  Immense  quan- 
titiest  are  annually  introduced  into  this  country.  I^early  40,000,000 
pounds  of  the  root  and  over  1,000,000  pounds  of  the  extract  were  im- 
ported in  1884.  The  long  time  required  for  the  maturity  of  the  plant 
will  be  a  hindrance  to  its  cultivation  in  this  country.  Still  there  are 
probably  locations  where  it-  might  be  advantageously  introduced. 

Bhfbabb — Rheum  officinale. 

Several  species  of  Rheum  seem  to  be  employed  in  the  production 
of  the  various  kinds  of  the  rhubarb  of  commerce,  as  Rhevm  compa4^mj 
R.  pdlmatumy  R.  undulatumj  &c.  They  are  indigenous  to  several  coun- 
tries of  Asia,  principally  EuHsia  and  Turkey,  and  are  very  similar  in  ap- 
pearance to  the  common  garden  rhubarb,  but  of  larger  size.  The  root 
is  the  part  which  is  medicinally  employed.  Of  the  crude  roots  there 
were  imported  into  our  countiy  in  1884  about  124,000  pounds.  The 
plant  has  been  successfully  cultivated  in  England,  and  some  attempts 
have  been  made  in  the  same  direction  in  this  country.  Undoubtedly 
many  parts  of  our  territory  are  well  suited  to  the  cultivation  of  the 
plant,  whioh  requires  as  much  as  four  years  to  reach  matnrity.  They 
require  a  rich,  deep  soil  and  thorough  cultivation.  The  plants  may  be 
started  for  the  first  yjsar  from  seed  in  nursery  rows,  and  then  trans- 
planted to  permanent  beds. 

Yanilla  B'EJlixb— Vanilla  planifolia. 

Although  this  substance  is  little  employed  in  medicine^  it  is  largely 
used  for  flavoring  chocolate,  confectionery,  ice  cream,  &c.  The  plant 
is  a  native  of  Eastern  Mexico,  perhaps  also  of  the  West  Indies,  from 
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wheiftoe  it  has  been  introdaced  into  other  tropioal  coantries.  It  belongs 
to  the  orchid  family.  ^^  Though  most  of  the  vanilla  of  commerce  is 
derived  from  plants  growing  wild  in  the  forests,  yet  mnch  js  the  prod- 
uct of  a  species  of  cultivation  which  is  very  simple.  All  that  is  neces- 
sary is  to  cut  a  slip  of  the  stem  from  the  lower  part  and  plant  it  near 
tbe  trunk  of  a  tree,  attaching  it  by  cords.  The  plant  immediately  take.s 
root  in  the  bark  of  the  tree,  and  sends  out  air-roots,  which,  reaching 
the  ground,  fix  themselves  in  the  soil."  It  also  climbs  the  trees  by 
means  of  the  aerial  roots.  It  begins  to  bear  fruit  in  three  years,  and 
continues  productive  for  thirty  or  forty  years.  The  leaves  are  fleshy, 
dark-green,  oval,  and  sessile.  The  pods  are  usually  6  to  8  inches  long, 
a  quarter  of  an  inch  thick,  nearly  straight,  and  within  the  tough  outer 
coating  contain  a  soft  black,  pulpy  matter,  filled  with  minute,  black, 
shining  seeds.  This  interior  pulpy  portion  has  a  peculiar  agreeable 
odor,  and  a  warm,  aromatic  taste. 

There  is  reason  to  think  that  this  plant  may  be  successftilly  culti- 
vated in  Southern  Florida. 

There  was  imported  into  the  United  States  in  1884  over  76,621  pounds 
of  vanilla,  having  a  value  of  over  $357,821. 

Mabsh-mallow  Boot— Althea  offleinalU. 

•This  is  a  plant  of  the  mallows  family  {Malvdcce)^  native  in  mapy  parte 
of  Europe  and  Asia.  It  has  a  perennial  root,  from  which  are  sent  up 
annually  a  number  of  erect  leafy  stems  from  2  to  4  feet  high,  brsmcbing 
toward  the  top,  producing  leaves  and  flowers  much  like  those  of  tbe 
common  hollyhock,  but  smaller.  It  prefers  saline  locations,  as  marshj 
river  banks,  and  low  coast  land.  It  has  become  naturalized  to  some 
extent  on  the  salt  marshes  of  the  coast  of  New  England  and  New 
York. 

The  roots  are  the  part  principally  employed,  although  the  leaves  and 
flowers  possess  the  same  properties.  They  are  called  demulcents,  hav- 
ing a  mUd,  soothing  action  on  the  mucous  membranes,  useful  especially 
in  coughs  and  for  external  application  on  inflamed  surfaces.  It  is  mach 
employed  in  confectionery.  The  roots  are  collected  in  autnmn  from 
plants  which  are  at  least  two  years  old.  Our  commercial  supply  is  ob- 
tained from  Europe,  but  we  have  much  marshy  land  which  might  be 
advantageously  utilized  by  introducing  these  plants. 

OTHER  PLANTS. 

Many  other  minor  medicinal  herbs  could  undoubtedly  be  cultivated 
with  us.  Among  them  may  be  named  camomile,  arnica,  belladonna, 
digitalis,  and  colchicum.  Peppermint  and  spearmint  have  been  suc- 
cessfully and  to  a  considerable  extent  cultivated  in  Michigan  and  New 
York. 

Pyrethrum  has  recently  been  cultivated  with  great  success  and  profit 
in  Oalifomia,  chiefly  for  its  use  as  an  insect-destroying  powder. 

'         NAUVB  MEDICINAL  PLANTS. 
Jbffebsonia  diphylla — Twin  Leaf;  Bheumatism  Root 

A  small  herbaceous  perennial,  of  the  order  BerheridacefB.  The  rhi- 
£oma  or  root-stalk  is  thick  and  short,  emitting  a  mass  of  matted  fibrous 
roots.  From  the  root-stalk  is  sent  up  a  number  of  long-stalked,  erect 
leaves,  the  leaf  and  stalk  when  mature  being  a  foot  or  more  in  length. 
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Tbe  leaf  is  doriouBly  parted  into  two  halyes,  glTing  rise  to  the  name 
'<  twin  leaf."  As  a  whole  the  leaf  is  round-ovate  in  form,  with  the  base 
deeply  heart-shaped.  When  mature  it  may  be  6  to  9  inches  in  diame- 
ter. It  is  smooth  and  with  the  margins  entire  or  wavy-toothed.  There 
are  three  to  five  principal  veins  to  each  half,  which  proceed  from  the 
point  of  junction  and  ramify  to  the  surface.  The  flowers  come  from 
tbe  root  on  one- flowered  naked  stalks  (scapes),  which  rise  nearly  to  the 
height  of  the  leaves.  The  flower  has  about  four  linear-obloufi:  sepals, 
which  drop  off  upon  its  opening ;  within  these  are  eight  oblong  white 
petals,  thn)e-fourths  to  1  inch  long,  and  spreading  and  soon  falling  off. 
There  are  eight  stamens,  one  before  each  petal.  The  ovary  is  roundish- 
oval,  one-celled,  becoming  obovate,  and  when  ripe  opening  at  the  top 
by  a  transverse  lid.  This  plant  ffrows  in  rich,  shady  woods,  from  West- 
ern New  fork  to  Wisconsin,  and  sparingly  southward  along  the  Alle- 
ghany Mountains.  It  Is  most  abundant  in  the  Western  States,  from 
Ohio  to  Illinois  and  Kentucky.  It  is  named  in  honor  of  Thomas  Jeffer- 
son. It  has  a  popular  reputation  as  a  stimulant-tonic,  especially  for 
the  cure  of  rheumatism.    Pjli.ib  L 

A  small  tree,  IS  to  25  feet  In  height,  or  only  a  shrub,  growing  in  the 
Southern  Atlantic  and  Oulf  States,  near  the  coast  and  in  the  southern 
part  of  Arkansas.  It  is  said  to  reach  its  greatest  development  in  the 
river  bottoms  of  Eastern  Texas.  It  is  a  handsome  evergreen.  The  leaves 
sre  three-quarters  of  an  inch  loan  inch  and  a  half  in  length,  thick,  smooth, 
shining  green  above,  pale  beneath,  mostly  of  an  oblong  or  ovate  form, 
sometimes  entire  on  the  margins,  sometimes  with  sm^  obtuse  teeth. 
Th^  are  alternate  and  very  dhort  stalked,  The  flowers  are  in  small 
clusters  in  the  axils  or  points  between  the  leaf  and  the  twig.  They  are 
white  and  minute,  the  part9  requiring  a  glass  for  their  plain  discrimina- 
tion. The  oalyx  has  from  four  to  six  obtuse  teeth.  There  are  from  four 
to  six  sepals  and  as  many  stamens.  The  ovary  develops  into  a  small  red 
berry,  becoming  black,  of  the  sise  of  a  small  pea.  These  berries  consist 
mostly  of  the  two  to  four  bony  seeds  which  they  contain.  The  leaves 
have  a  peculiar  intoxicating  property,  and  were  used  by  the  Indians 
uider  the  name  of  black  drink^  both  as  a  medicine  and  as  a  drink  of  eti- 
quette at  their  councils.  Professor  Venable,  of  the  University  of  North 
Carolina,  has  recently  made  an  analysis  of  the  leaves,  and  states  that 
they  contain  a  small  percentage  of  caffeine,  or  the  peculiar  princi[>le 
found  in  coffee  and  in  the  mate,  or  Paraguay  tea  lllexparaguaycnsU)^ 
of  South  America.  The  leaves  of  the  Dahoon  holly  (lUw  dahoon)  are 
said  to  have  similar  properties.    Pulxb  IL 

Bhaxnub  VJXRBBumvB^Oasoara  Bagrada. 

This  shrub  or  tree  grows  on  the  Pacific  slope  from  Northern  Oali- 
rbrnia  northward  to  Oregon  and  Washington  Territory.  It  is  also  spar- 
ingly found  in  Idaho  and  Montana.  It  varies  mnch  in  size  acconling 
to  location,  in  some  places  occurring  only  as  a  large  shrub  10  to  12  feet 
hi;;h,  in  otners  becoming  a  small  tree  of  20  to  40  feet  in  height  and  a 
loot  or  more  in  diameter  of  trunk.  The  leaves  are  elliptical  in  form,  an- 
divided*  from  2  to  6  inches  in  length,  1  to  3  inches  in  breadth,  with  very 
fine  teeth  on  the  margin,  or  sometimes  nearly  entire.  The  petiole  or  stem 
of  the  leaf  is  half  an  inch  to  an  inch  long,  and,  with  the  young  twigs 
and  the  under  side  of  the  leaves,  is  covered  with  a  flne  brownish  pubes- 


uigiiizea  oy 


Google 


68  BWOBT  or  THE  OOllMISSIOinSB  OF  AORIOULTUBE. 

oenoe.  There  are  ten  or  twelve  pairs  ot  strong  ribs  or  veins  on  each 
side  of  the  central  midrib.  The  flowers  are  smsdl  and  occor  in  clusters 
of  ten  to  twelve,  which  proceed  from  the  axils  of  the  leaves,  there  being 
one  common  stalk  or  peduncle,  and  a  more  delicate  pedicel  for  each 
flower.  The  flowers  are  greenish  in  color,  with  five  acute  sepals  and  as 
many  smaller  hooded  petols,  which  are  divided  at  the  point.  They  also 
have  each  four  or  five  stamens,  and  a  short  three  to  four  deft  style.  The 
flowers  are  succeeded  by  small  black  berries  of  the  size  of  a  pea,  which 
have  a  thin  pulpy  exterior,  the  main  portion  consisting  of  three  bony 
nutlets  or  seeds. 

The  bark  possesses  very  active  cathartic  properties,  and  has  been  re- 
cently introduced  into  medical  practice,  and  large  quantities  are  annu- 
ally gathered  in  Oregon  for  the  drug  trade.  The  bark  of  Bhamnus  ca- 
iharticm  of  Europe  possesses  cathartic  properties  and  has  been  medici- 
nally employed  for  a  long  period.  Probably  this  property  is  common 
to  many  species.  In  Oalifomia  there  is  a  species  called  Rhamnus  cdH- 
jfomicusj  the  bony  seeds  of  which  have  been  sometimes  employed  as  a 
substitute  tbr  coffee,  although  they  contain  nothing  of  the  peculiar  prin- 
ciples of  the  tru^ coffee.  Plate  III,  Fig.  &,  flower  enlarged;  c,  trans- 
verse section  of  fruit. 

Oassia  mabilanbioa— ir»^  Senna;  Ameriean  Senna. 

The  genus  Cassia  belongs  to  the  order  LeguminosWy  and  is  very  ex- 
tensively difiused  over  the  globe,  and  includes  some  four  hundred  spe- 
cies, mostly  herbaceous,  but  some  shrubs  and*some  trees.  The  common 
me'licinal  senna  consists  of  the  leaves  of  two  or  three  species  of  Cassia 
which  grow  in  Egypt,  India,  and  Arabia. 

In  the  United  States  we  have  about  twenty  herbaceous  species,  only 
one  of  which,  Cassia  marilandica^  has  obtained  reputation  for  medic^ 
use.  This  is  a  vigorous  plant,  having  a  perennial  root,  the  stalks,  many 
from  the  same  root,  growing  4  or  5  feet  high,  with  numerotis  alternate 
laige  pinnate  leaves,  6  or  8  inches  long,  and  composed  of  about  eight 
pairs  of  oblong-lanceolate  leaflets  of  alight^green  color,  which  are  about  1 
inch  to  I^  inches  in  length,  smooth,  tipp^  with  a  very  short  bristle- 
like point  Near  the  base  of  the  leaf-stalk  is  a  small  dark-colored  stalked 
gland  of  unknown  use.  The  flowers  grow  at  and  near  the  top  of  the 
stem  in  short  racemes  from  the  axils  of  the  upper  leaves  and  are  each 
aboat  one-half  inch  long.  The  sepals  are  five,  oblong,  thin,  shorterthau 
the  petals ;  the  petals  are  five,  bright  yellow,  half  an  inch  long,  rather 
curved,  obtuse,  and  broadest  near  the  top.  There  are  ten  stamens, 
which  are  unequal  in  length,  and  some  of  them  imperfect,  the  anthers 
opening  by  two  pores  at  the  apex.  The  young  germ  or  pod  is  quite 
hairy,  but  becomes  in  age  a  smooth,  linear,  curved  pod,  4  to  6  inches 
long,  and  containing  twenty  or  more  seeds,  a  depression  of  the  pod  oc 
curnng  between  each  of  the  seeds. 

Our  plant  is  related  to  the  Eastern  senna  in  its  botanical  habit  and 
resembles  it  in  its  medicinal  virtues,  but  requires  about  one-thinl 
greater  quantity  to  prodace  Hie  same  effect.  The  Eastern  senna  is  so 
cheap  that  there  is  little  inducement  f(^  the  gathering  or  use  of  our 
native  one.    I^ATB  lY,  Fig.  1,  an  enlarged  flower;  2,  mature  pods. 

OiLLENiA  TSIF0LIA9A— Indian  Physic. 

A  perennial  herbaceous  plant  of  tiie  natural  order  Rosacew^  grow- 
ing throughout  most  of  the  States  east  of  the  Mississippi  Biver  in 
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shady,  moist  locations.  It  is  most  abnndajit  east  of  the  Alleghany 
Moantains.  The  root  consists  of"  many  long,  slender,  brown  branches, 
proceeding  firom  a  thick,  tuber-like  head.''  Usually  several  stems  rise 
from  the  same  root;  they  are  erect,  slender,  smooth,  from  2  to  3  feet 
Iii^rh,  branched  above,  and  very  leaty.  The  leaves  are  in  threes  (trifo- 
liate), each  part  or  leaflet,  having  a  short  stem  or  petiole,  is  mostly  ob- 
long or  lance-oblong  in  outline,  or  sometimes  obovate,  from  2  to  3 
incbes  long,  sharp  pointed,  and  the  margins  have  many  sharp,  close 
teeth.  3Io8t  of  the  leaves  are  set  close  to  the  stem  (sessile),  and  have 
at  the  base  of  each  a  pair  of  small  linear-lanceolate  stipules,  like  diminu- 
live  leaves,  decreasing  in  size  from  below  upwards.  The  flowers  grow 
from  the  upper  branches  on  slender  peduncles,  1  to  2  inches  long,  and 
form  a  loose,  open,  corymbose  panicle.  The  calyx  is  tubular  bell- 
shaped,  a  quarter  to  a  third  of  an  inch  long,  with  five  small,  erect  teeth. 
The  five  petals  are  inserted  on  the  inside  of  the  calyx  near  the  top. 
They  are  linear-lanceolate,  three-fourths  to  two-thirds  of  an  inch  long, 
spreading^  and  of  a  white  or  pale  rose  color.  The  stamens  vary  from 
ten  to  twenty  In  number,  are  small  and  inclosed  in  the  calyx.  There 
are  five  styles  and  ovaries,  which  are  finally  succeeded  by  five  small 
pods,  cohering  at  their  base,  separate  above,  each  valve  containing 
about  two  seeds. 

The  dried  root  is  the  part  used  medicinally,  and  is  of  an  emetic  and 
pm'gative  nature.  It  has  been  used  as  a  substitute  for  ipecac  It  was 
employed  by  the  Indians,  and  from  them  the  people  of  the  colonies 
learned  its  properties.  There  is  another  species,  the  OilleniastipulaceOj 
which  has  essentially  the  same  properties.  It  is  gathered  for  commer- 
cial purposes,  to  some  extent,  in  North  Oarolina. 

HAiTAMETiis  YiRamiOA.— Witch  Hazel 

A  small  tree,  15  to  25  feet  high  under  favorable  circumstances,  but 
more  commonly  a  straggling  bush,  10  to  15  feet  high,  growing  in  most 
of  the  States  east  of  the  Mississippi  usually  in  damp  woods  or  on  the 
banks  of  streams.  It  forms  the  type  of  a  natural  order  (Hamamelacece) 
which  includes  about  fifteen  genera  in  difi'erent  parts  of  the  world.  The 
genus  Hafnamelis  is  ^presented  in  the  United  States  by  one  species, 
Hamamelis  inrginicaj  another  very  similar  one  being  found  in  Japan. 
The  leaves  are  short-stalked,  3  to  6  inches  long,  oval  or  obovate,  slightly 
heart-shaped  at  the  base,  with  the  sides  unequal,  with  straight  con- 
spicuous veins,  the  margins  wavy  or  with  coarse  obtuse  teeth,  and  some- 
what downy  when  young.  The  tree  or  shrub  is  remarkable  for  its  late 
period  of  flowering,  which  is  in  September  and  October  while  the  leaves 
are  falling,  and  continuing  on  until  winter.  The  development  of  the 
ovary  or  young  fruit  begins  in  the  following  spring  and  is  not  matured 
until  the  fall.  The  flowers  grow  in  small  clusters  or  heads,  each  i^itli 
a  three-leaved  scale-like  involucre  at  the  base.  The  calyx  is  thick,  four- 
parted,  and  woolly  on  the  outside.  The  petals  are  four,  strapshapeil, 
nearly  half  to  three-quarters  of  an  inch  long,  and  of  a  bright  yellow 
color.  There  are  eight  short  stamens,  only  four  of  which  are  per  fee  n. 
The  small  hairy  ovary  occupies  the  center  of  the  flower ;  this  linally 
develops  into  a  two-beaked,  two-celled,  thick  and  hard  pod,  with  a  single, 
black,  bony  seed  in  each  cell. 

Both  the  bark  and  the  leaves  are  used  medicinally  in  domestic  prac- 
tice, in  the  preparation  of  certain  proprietary  remedies,  and  in  tlie 
practice  of  physicians.  It  is  stated  that  they  were  used  as  a  remedy 
by  the  Indians.    Plate  YI,  Fig.  li  flowers  natural  size;  2yanenlarged 
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LlQTTIDAHBAB  STTIUOIFLUA— /StoMt-ffUm  ;  JM*9«MII;  JSiUM. 

The  8weet-gnm  is  a  large  tree,  native  in  tbe  United  States  fVom  Con* 
uecticut  westward  to  IllluoiB,  south  ward  to  Florida  and  Texas,  thence  iuto 
Oentral  and  Southern  Mexico.  It  belongs  to  the  witoh-hazel  fiaiiiily 
{Eamamelactce).  It  grows  fVom  80  to  150  ft^et  high,  reaching  its  greatest 
development  in  bottom  lands  of  the  Lower  Mississippi.  Its  symmet- 
rical, compact  form  and  bright,  glossy,  star-shaped  leaves  make  it  one  of 
the  most  beautifiil  trees  of  the  forest  The  flowers  are  of  two  kiuds, 
the  male  and  female  being  in  distinct  clusters ;  tbe  male  flowers  are  in 
a  raceme  of  small,  globular  clusters  at  the  end  of  the  twigs,  having  vet  \ 
many  stamens  intermixed  with  small  scales.  The  female  flowers  niv 
situated  below  the  male  ones ;  they  are  inconspicuous  at  first,  but  gnul 
ually  enlarge  into  a  round  head  or  cluster  of  two-celled  ovaries,  each 
with  two  beak-like  points,  the  whole  when  -mature  forming  a  globular, 
spiny  ball  of  about  an  indi  diameter.  The  leaves  are  from  3  to  6  inches 
in  diameter,  rounded  in  outline,  and  divided  into  from  3  to  7,  usually 
about  5,  pointed  lobes.  They  are  smooth  and  shining,  finely  serrated 
on  tlie  margins,  and  fragrant  when  bruised.  In  the  warm  portions  of 
the  country  and  in  Mexico  a  balsamic  Juice  flows  from  the  tree,  which 
has  medical  properties.  The  United  States  Dispensatory  states  that 
this  Juice  <^  is  a  liquid  of  the  consistence  of  thin  honey,  more  or  less 
transparent,  of  a  yellowish  color,  of  a  peculiar,  agreeable  oalsamic  odor, 
and  a  bitter,  warm,  and  acrid  taste.  It  concretes  by  time,  assuming  a 
darker  color.  It  is  sometimes  collected  in  the  form  of  tears,  produced 
by  the  spontaneous  concretion  of  the  exuded  juice."  This  resinous 
gum  has  properties  very  similar  to  that  of  the  true  storax  which  is 
yielded  by  an  allied  species  of  lAquidambar  growing  in  Asia  Minor. 
The  gum  of  our  native  tree  has  been  collected  to  a  considerable  extent 
for  the  preparation  of  chewing  gum ;  it  has  also  been  medicinally  em- 
ployed for  the  same  purpose  as  storax,  in  the  treatment  of  oataxrbal 
affections  and  of  pulmonary  complaints.    Platb  VIL 

^  Gbindslia  noBVSTA—Gumplant. 

An  herbaceous  perennial  plant  of  the  order  Oompoaitm^  growing  in 
California.  It  has  an  erect,  leafy  stem,  I  to  2  feet  high,  branching  near 
the  top,  the  branches  terminated  by  a  single  comfiosTte  head  of  flowers, 
somewhat  resembling  tbe  flower-head  of  saffron,  the  body  of  which  Is 
about  1  inch  across,  with  the  narrow,  strap-shaped,  yellow  flowers  spread- 
ing out  in  every  direction  from  the  margin.  The  leaves  are  alternate, 
rigid,  mostly  oblong,  the  u[)per  ones  lanceolate,  the  base  sessile  or 
partly  clasping  the  stem,  and  the  margins  often  with  coarse  sharp  teetb. 
the  upper  ones  becoming  entire.  The  flower-bead,  which  is  usually  rv 
garded  an  a  single  flower,  is  really  a  compact  mass  of  small  flowers  f'< 
two  kinds,  the  inner  ones  having  a  tubular  corolla,  and  the  outer  <>: 
marginal  ones  having  a  long,  strap-shaped  corolla.  This  cluster  ot 
flowers  is  surrounded  by  an  involucre  of  many  lanceolate-pointed,  grvvu 
scales,  whose  tips  are  recurved,  presenting  a  rough  appearance.  Tlii^ 
involucre  is  usually  gummy  with  a  balsamic  exudation. 

The  central  flowers  of  the  head  are  generally  infertile  and  are  copi- 
ously supplied  with  fine,  bristle-like  pappus.  The  outer  flowers  or  a  fe\t 
of  them  are  fertile,  producing  a  small,  oblong,  smooth  seed,  This  plant 
is  common  throughout  the  western  part  of  the  State  of  Oalifomia  and 
is  oommonly  known  as  gum-plant,  or  sometimes,  but  improperly,  tar* 
weed.    There  are  three  or  four  other  species  of  Orindelia  in  Oalifornia, 
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and  Beveral  more  in  Oregon  and  the  interior,  extending  to  New  Mexico 
and  Arizona.  They  are  all  closely  alike  in  general  appearance  and 
probably  also  in  properties.  The  species  we  have  described  has  some 
repatation  iu  California  as  a  medicinal  plant,  particularly  as  an  antidote 
to  the  poisoning  of  the  poison  oak,  Rhu$  lobata  ;  it  has  also  within  a  few 
years  past  been  introduced  intb  medical  practice  for  use  in  chills  and 
other  diseases.  Flatb  YIII,  Fig.  1.  an  enlarged  disk-flower,  showing 
the  aoheniom  surmounted  by  the  rigid,  awl-like  pappus. 

Bbiopiotyon  olutiwobum— r^wJa  Santa, 

This  is  a  low  shrubby  plant  of  Oalifomia,  growing  fix)m  3  to  6  feet 
high.  The  stems  and  twigs  are  smoothish  and  generally  showing  more 
or  less  of  a  resinous  exudation,  particularly  on  the  vigorously<growing 
twigs.  The  leaves  are  thick  and  rigid,  alternate,  lanceolate  in  form, 
nsnally  3  or  6  inches  long,  aoutish  at  the  point,  and  tapering  at  th^  base 
into  a  short  petiole,  the  margins  irregularly  toothed,  smoothish  on  the 
npper  snrface,  the  lower  surface  with  a  prominent  fine  reticulation, 
whitened  between  the  veins  by  a  fine  and  close,  woolly  pubescence.  The 
flowers  terminate  the  branches  in  a  panicle,  and  are  collected  in  numer- 
ous small,  rather  crowded,  cymes  or  dusters.  The  individual  flowers 
are  about  half  an  inch  long,  the  calyx  small  and  deeply  divided  into 
five  sepals,  the  corolla  of  one  piece  (monopetalous)  rather  trumpet- 
shaped,  with  the  border  flve-lobed,  its  color  varying  from  purple  to 
white.  Attached  to  the  inner  side  of  the  corolla  near  the  base  are  the 
five  stamens.  There  are  three  threadlike  styles  nearly  as  long  as  the 
oorolla,  and  at  the  base  a  roundish,  two-celled  pod  containing  the  seeds. 
The  plant  belongs  to  the  order  HydrophyllaoecB.  The  upper  surface  of 
the  young  leaves  and  twigs  are  covered  with  a  resinous,  balsamic  exu- 
dation. The  under  surface  presents  a  beautiful  network  of  veins  with 
a  fine,  whitish  pubescence  between  them.  The  leaves  have  a  balsamic 
taste,  and  have  long  had  a  local  reputation  among  the  old  Spanish  set- 
tlers in  diseases  affecting  the  mucous  membranes,  as  in  chronic  coughs, 
catarrhs,  consumption,  &c.    Platb  IX,  Fig.  1,  mature  pods. 

Euphorbia  oobollata^  Wild  Ipecac;  JBuphorbia. 

An  herbaceous  perennial,  belonging  to  the  order  HuphorbiaeecB^  grow- 
ing very  commonly  in  sandy  or  gravelly  soil  in  most  of  the  States  east 
of  the  Rocky  Mountains.  It  has  a  prostrate,  knotty  rhizoma  or  root- 
stock,  from  which  are  sent  up  one  or  more  stems  which  rise  to  the  height  of 
2  or  3  feet.  These  stems  are  generally  slender  and  unbranched,  except 
near  the  top.  They  have  numerous  scattering  leases  from  near  tne  base 
to  the  top.  The  leaves  are  nearly  sessile,  and  varying  in  form  in  differ- 
ent varieties  of  the  plant,  but  usually  quite  narrow  and  linear  or  oblong, 
about  2  inches  long,  and  yielding  a  milky-Juice  when  broken  from  the 
8tem.  At  the  upper  part  the  stem  divides  into  about  flve  principal 
branches,  surrounded  by  a  whorl  of  flve  small  leaves.  These  branches 
again  subdivide  in  threes  and  twos,  the  slender  extremities  bearing  *each 
a  small  white  flower.  The  flowers  have  the  peculiar  character  of  this 
order,  being  formed  of  a  small,  cup-shaped  envelope,  called  involucre^  with 
fi^e  conspicuous  white  lobes  or  appendages  on  the  border.  On  the  in- 
terior of  the  cup  or  involucre  are  several  small  stamens,  and  rising  flrom 
the  center  of  a  stalk  which  rises  out  of  the  cup  is  the  fertile  flower  with 
three  styles  and  a  roundish,  three-celled  ovary.  The  root  of  the  plant  is 
employed  medicinally  to  some  extent,  having  some  of  the  properties  of 
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ipecac,  fbr  which  it  has  been  substituted.  PIiATE  X,  Pig.  1,  an  enlarged 
flower  showing  the  involucre  in  part,  with  the  stamens,  and  the  ovary 
raised  on  a  stalk  or  stipe  above  the  flower. 

EUPHORBIA  XPBOXOVAJmA—Wild  Ipccoc;  American  Ipecac, 

This,  like  the  preceding  species  (K  carollata)^  is  an  herbaceous  per- 
ennial, low  and  tufted ;  numerous  slender  stems  arise  from  a  thick,  irreg- 
ular root,  which  sometimes  penetrates  several  feet  in  the  sand  in  which 
it  grows.  The  stems  are  erect  or  procumbent,  smooth,  from  6  inches  to 
1  foot  long,  and  fork  or  divide  in  twos  several  times.  The  leaves  are 
very  variaole  in  size  and  form,  being  sometimes  narrowly  linean  some- 
times oblong  or  obovate,  and  from  half  an  inch  to  an  inch  and  a  half 
long;  they  are  opposite,  sessile,  smooth,  and  entire.  The  flowers  are 
single,  on  peduncles  an  ineh  or  more  in  length,  proeeeding  from  the  forks 
or  axils.  In  structure  the  flowers  and  pods  are  essentially  the  same  as 
those  of  EuphorUa  corollata^  already  described. 

The'  plant  grows  in  sandy  woods  and  shores,  near  the  sea  coa^t,  from 
Kew  Jersey  southward  to  Florida. 

Like  all  the  species  of  the  genus  Euphorbia  the  stems  abound  in  an 
acrid,  milky  juice.  The  root  is  the  part  which  is  medicinally  employed. 
Its  action  is  similar  to  that  of  the  ofGicinal  ipecac.  Plate  XI,  Fig.  2, 
transverse  section  of  pod;  3,  seed. 

Abistoloohlil  sbrpbntasia— Tir^nia  Snake-root. 

A  small  herbaceous  perennial  plant;  the  slender  stems  are  unbranched 
and  usually  about  1  foot  high,  the  upper  part  having  about  4  to  6  com- 
paratively large  leaves,  the  lower  part  of  the  stems  naked,  except  near 
the  base,  where  they  give  rise  to  a  few  long-stalked  flowers.  The  leaves 
are  ovate  or  oblong,  with  a  heart-shaped  base,  2  to  4  inches  long, 
smooth  or  smoothish,  rather  acute  pointed,  and  on  short  petioles.  The 
flowers,  of  which  there  are  but  2  to  4,  are  all  near  the  base  of  the  stem, 
on  small  branches  or  peduncles.  They  are  small,  half  to  three-fourths 
of  an  inch  long,  of  a  purplish  colon  and  a  peculiar  form.  They  are  des- 
titute of  a  calyx,  and  have  a  tubular  corolla,  bent  like  the  letter  S,  nar- 
row below  and  expanded  at  the  top.  There  are  six  sessile  anthers  at- 
iiached  to  the  sides  of  the  fleshy  pistil.  The  fruit  is,  when  mature,  a 
small  obovate,  6sided,  6-valved,  capsule  or  pod.  The  flowers  appear 
in  May  and  June  and  the  pod  matures  in  September  or  October.  It 
grows  in  rich,  shady  woods,  from  Connecticut  to  Indiana,  and  southward 
along  the  Alleghany  Mountains.  From  the  main  root  proceeds  a  mass 
of  slender  flbers  3  to  6  inches  long.  This  is  the  portion  of  the  plant 
which  is  used  as  a  medicine.  There  are  several  other  species  of  Ser- 
pentaria  in  the  Southwest,  which  probably  have  the  same  properties  to 
a  greater  or  less  extent  There  are  also  two  species  in  Europe  which 
are  there  employed  for  the  same  purposes  as  our  plant.  Although  Ser- 
pentaria  is  an  old  remedy,  it  does  not  appear  to  be  extensively  employed 
at  the  present  time.  Plate  XII,  Fig.  2,  a  flower  enlarged ;  3,  stamens 
on  the  interior  of  the  corolla;  4,  capsule  or  pod. 

AsABXTM  oanadensb— Wild  Ginger. 

A  small  perennial  herbaceous  plant,  growing  in  rich,  shady  woods  on 
hill-sides,  from  Canada  to  the  mountains  of  IS^orth  Carolina  and  west 
to  Iowa. 

That  part  which  is  commonly  called  the  root  is  botanically  called  the 
rhizoma,  or  a  creeping  underground  stem,  usually  2  or  8  inches  long,  and 
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half  au  inch  thick,  giving  off  fibrous  roots  from  the  lower  side.  The  ex- 
tremity of  the  root-stock  sends  up  a  pair  of  kidney-shaped  leaves  on 
stalks  6  to  10  inches  long.  The  leaves,  when  fully  devekiped,  are  5  to  C 
inches  broad,  and  about  3  inches  from  the  base  to  the  obtuse  point. 
The  margins  are  entire.  The  leaves  and  stalks,  when  young,  are  some- 
what hairy,  becoming  nearly  smooth  in  age.  Brom  between  the  leaves, 
close  to  the  eround  and  terminating  the  root-stock,  there  issues  a  i^ugle 
flower  on  a  drooping  peduncle  1  or  2  inches  long.  This  flower,  wbeu 
fully  developed,  is  about  an  inch  in  length.  It  has  no  proper  corella, 
but  a  bell-shaped  calyx  divided  above  into  three  oblong,*sh«rt-pointed, 
spreading  lobes,  whidi  are  of  a  brownish-purple  color  inside.  The 
lower  part  of  the  calyx  is  pubescent  externally  and  coherent  with  the 
ovaiy,  which  above  spreads  out  into  six  radiating  stigmas.  There  are 
twelve  stamens  united  to  the  base  of  the  style,  the  anthers  short.  The 
flower  is  usually  buried  among  the  old  leaves  which  cover  the  ground 
whA^  it  grows.  The  fruit  is  formed  of  the  thickened,  fleshy  calyx  and 
ovary,  divided  into  six  cells,  each  containing  a  number  of  small  seeds. 
The  wild  ginger  belongs  to  the  same  botanical  family  as  the  SerpentariOn 
The  rhizoma  or  roo^stock  has  an  agreeable  aromatic  taste  approaching 
that  of  the  true  ginger,  and  also  somewhat  like  that  of  Serpentarui. 
Medicinally  it  is  a  warm,  aromatic  stimulant.  It  has  been  employed  as 
a  substitute  for  ginger  in  common  domestic  use.  The  leaves  and  flowers 
possess  the  same  taste  and  quality  as  the  root-stock. 

It  is  purchased,  by  a  Oarolina  Arm,  in  three  forms :  (1)  The  flbrous 
roots  from  large  root-stocks;  (2)  the  root-stock  without  the  fibrous  roots ; 
and,  (3)  the  root-stock  with  the  fibrous  roots.  In  the  first  form  their 
annual  average  purchase  is  1,000  pounds :  in  the  second  and  third  forms, 
about  5,000  pounds  of  each.  Plate  XIII,  Fig.  2,  flower  enlarged  with 
the  sepals  removed;  3j  transverse  section  of  tiie  fixdt. 

Anemopsis  0 ajlifobnio a— Fer&a  Jfofwa. 

A  perennial  herbaceous  plant,  growing  in  Oalifemia,  Arizona,  and 
Northern  Mexico.  It  belongs  to  the  natural  order  PiperacecB.  It  has 
a  thickish,  creeping  root-stalk,  which  has  a  pungent,  aromatic,  and  as- 
tringent taste.  From  this  proceeds  a  number  of  oblong  or  elliptical 
leaves,  from  2  to  6  inches  long  and  half  as  wide,  on  stalks  as  long  as 
the  blade.  These  leaves  are  entire,  obtuse  or  obtusish,  with  a  thick 
midrib  and  and  a  two-lobed  or  heart-shaped  base.  From  the  same 
point  also  proce<^  one,  two,  or  three  flowering  stalks,  6  to  8  inches  high, 
which  are  naked  below,  near  the  top  producing  a  Inroadly  ovate,  clasp- 
ing ieaf^  and  one  or  two  leaves  like  the  radical  ones,  but  smaller,  ter- 
minating with  a  conical  compact  flowering  spike,  one-half  to  one  and 
one-half  inches  long.  This  flower-spike  has  at  its  base  an  involucre  at 
five  or  eight  whitish  oblong  leaves,  which  look  like  petals,  and  are 
about  an  inch  long.  The  true  flowers  are  on  the  conical  receptacle 
above  the  involucre.  They  are  very  small  and  numerous,  each  with  a 
small,  whitish  bract  at  its  base.  Each  flower  has  six  to  eight  stamens, 
and  three  or  four  spreading  stigmas  joined  below  in  A  many-seeded 
ovary. 

The  appearance  of  this  head  or  cone  of  flowers,  with  its  white  invo- 
lucre, is  much  like  that  of  an  anemone,  and  from  this  eircumstance  the 
plant  derives  its  botanical  name  Anemopsis — ^meaning  like  an  anemone. 
The  root-stock  is  much  employed  by  the  Indians  and  natives  in  a  num- 
ber of  complaints,  being  undoubtedly  usefrd  for  dysentery  and  diar- 
ihea,  from  the  large  amount  of  tannin  oontained  in  it    PijLIB  XIY  • 
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AbisJBMA  tbifhtlla— W<Id  Turnip;  Indian  Turnip. 

An  herbaceous  plant,  of  the  natnral  order  Aracece^  of  the  olaas  of 
findogens,  growing  in  moist,  rich  woods  in  roost  parts  of  the  United 
States  east  of  the  Rocky  Mountains.  It  arises  from  a  tumip^sbaped 
corm  of  the  size  of  a  small  onion,  usually  sending  up  two  SQOoolent 
leaf-stalks,  1  to  3  feet  long,  each  of  which  is  terminated  by  three  oblong, 
pointed  leaflets,  2  to  3  inches  long.  The  leaf-stalks  are  at  the  base,  iu 
closed  in  a  loose  sheath,  together  with  a  single  flowering  stem,  which 
is  shorter  than  the  leaves,  and  at  its  summit  produces  the  flowering 
parts,  which  consist  of  a  c^lindricsdy  club-shaped  tpadix^  usually  about  2 
inches  long,  and  inclosed  in  a  loose,  leafy  envelope,  called  a  spathe^  3  or 
4  inches  long,  with  upper  part  arched  over  ih&  spadix.  The  spathe  or 
sheath  is  green  or  veined  with  whitish  and  purple  stripes.  The  apadix 
is  covered  with  small,  closely-sessile  flowers,  those  of  the  upper  portion 
being  male  and  those  of  the  lower  portion  female;  these,  when  ferti- 
lized,  develop  into  a  roundish  mass  of  pulpy  red  fruits.  The  corm  or 
bulb  is  farinaceous,  and  in  the  green  state  imbued  with  an  intensely 
pungent  juice,  which  is  dissipated  in  drying.  The  dry  oorm  has  some 
medicinal  reputation  in  various  diseases,  particularly  of  the  lungs. 
Plate  XY,  Fig.  1,  the  corm;  2,  the  spadix  enlarged,  showing  the  male 
portion  above  and  the  female  x>ortion  below;  3,  matured  fruit 

Symplooabpus  FCETiDUS— iSftiinAj  Cabbage. 

A  perennial  herbaceous  plant,  with  a  cabbage-like  aspect,  with  a 
strong  disagreeable  odor.  It  has  a  thick,  descending  rhlzoma,  from 
which  proceeds  a  multitude  of  coarse,  fibrous  roots,  and  a  cluster  of 
large  and  broad,  heart-shaped  leaves,  which  when  full  grown  are  1  to  2 
feet  long,  on  short  petioles  or  stalks.  The  leaves  are  preceded  in  very 
early  spring  by  a  few  flowering  shoots,  consisting  of  a  spadix  and  spathe^ 
which  rise  but  little  above  the  surface  of  the  ground. 

The  spadix  or  receptacle  is  globular,  very  short-stalked,  and  covered 
with  small,  crowded,  peo^fect  flowers.  These  have  each  four  stamens, 
a  four-angled  style,  and  small  stigma.  In  fruit  the  receptacle  becomes 
a  globular  mass,  inclosing  the  spherical  seeds  just  beneath  the  surface. 
This  receptacle  of  flowers  and  fruit  is  inclosed  by  a  thick  and  fleshy 
hood  or  spathe^  3  to  6  inches  in  length,  and  with  the  apex  bent  forward 
like  a  beak.  This  spathe  decays  and  falls  away  in  age,  leaving  the  mass 
of  fruit  exposed.  The  roots  have  long  had  a  domestic  reputation  ior 
some  medicinal  purposes,  and  are  also  used  by  some  of  the  medical  pro- 
fession. Plate  XVI,  Fig.  1,  spathe  and  spadix  just  above  the  surface 
of  the  ground;  2,  mature  spadix,  with  a  section  removed  showing  the 
seed  cavities. 

NOTES  ON  GRASSES. 
JOHNSON  aBASS  IN  MONTANA. 

The  division  received,  in  September,  samples  of  a  remarkably  vi^r- 
ous  growth  of  Johnson  grass  {Sorghum  halapense)  from  Mr.  William 
Story,  of  Miles  City,  Mont.,  accompanied  with  the  statement  that  it  had 
apparently  caused  the  death  of  several  head  of  cattle  on  his  land  and 
on  that  of  a  neighbor.  He  states  that  but  a  very  small  quantitywas 
eaten,  as  the  cattle  were  not  allowed  to  stay  long  in  the  field.  They 
died  so  suddenly  that  the  opinion  was  formed  that  there  was  something 
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peculiarly  poiBonoos  about  the  grass.  We  are  at  a  loss  to  account  for 
this  circomstanee  except  on  the  supposition  that  the  cattle  were  turned 
saddenly  from  a  poor  pasture  on  to  the  luxuriant,  succulent  growth  of 
Johnson  grass,  and  that  the  amount  eaten  was  greater  than  supposed 
and  caus^  hoven,  or  that  distending  of  the  stomach  from  gas  formed  by 
fermenting  food,  such  as  happens  frequently  when  cattle  eat  too  freely 
of  green  clover.  This  opinion  is  couArmed  by  the  fiict  that  although 
the  grass  has  been  cultivated  in  Uie  South  for  forty  or  flity  years,  no 
similar  charges  have  been  made  against  it.  One  thing  seems  settled  by 
this  information^,  namely,  that  Johnson  grass  will  endure  a  cold,  north- 
em  climate*  as  in  the  cases  mentioned  the  seed  was  sown  the  preceding 
year,  and  tne  grass  seems  to  have  been  uniiyured  by  the  frost. 

Another  point  would  seem  to  be  that  the  chief  value  of  this  grass  is 
as  a  hay-making  grass,  for  which  purpose  it  should  be  cut  several  times 
during  the  season,  and  that  grazing  on  it  should  be  managed  with  cau- 
tion. 

SAINT  AUaUSTHOB  QBASS. 

From  Mrs.  J.  A.  Blanohard,  Umatilla,  Fla.,  we  learn  that  Stenotaph- 
rum  americanum  is  called  in  that  section  Saint  Augustine  grass,  prob- 
ably from  its  common  occurrence  about  that  city,  as  it  is  elsewhere  on 
the  coast  in  Florida  and  in  South  Oarolina.  It  seems  to  be  planted  for 
a  lawn  grass.  By  dividing  the  stems  and  putting  two  or  three  in  a 
place,  it  soon  makes  a  close,  firm  sod  of  coarse  grass,  which  is  green 
through  the  year.    Horses  do  not  seem  to  like  it 

INDIAN  MILLET. 

Under  this  name  we  have  received  firom  two  or  three  sources  in  the 
West  one  of  the  so-called  bunch  trasses,  which  is  botanioally  called 
Erioeoma  outpidatay  and  figured  in  the  Annual  Report  for  I881-'d2.  Mr. 
William  Lewman.  of  Oannonville,  Utah,  says  it  is  one  of  the  most  nutri- 
tious grasses  he  has  ever  seen  and  is  very  early  and  hardy.  It  grows 
about  2  feet  high  and  is  very  prolific  in  seeds,  which  the  Indians  gather 
and  use  for  making  bread.  lie  says  that  this  grass  alone  is  equal  to  the 
best  ba^  of  other  kinds  with  grain  added,  and  that  horses  can  do  good 
work  on  it  without  grain.  It  grows  in  all  the  country  ftx)m  Kansas 
west  to  the  Pacific,  especially  in  the  arid  regions,  and  is  an  important 
ffrass  in  the  native  ranches.  Although  it  grows  in  very  arid  soil,  yet  it 
improves  in  size  and  thrift  whenever  it  is  near  water  or  can  be  irrigated*. 
It  18  deserving  of  extended  trial  in  the  West. 

OBOWFOOT. 

Two  species  of  grass  in  the  Southern  States  have  received  the  name  of 
crowfoot,  viz,  El^tsine  indica  and  Eleuaine  wgyptiaca^  or,  as  it  is  some- 
times called,  Dcuitylotasnium  agypticum.  Dr.  H.  W,  Bavenel,  of  Aiken, 
8.  C,  states  th^t  in  the  lower  and  middle  portions  of  that  State  the 
name  of  goose-grass  is  generally  applied  to  the  former  grass,  while  the 
latter  is  universally  called  crowfoot  The  former  (E.  indica)^  he  says, 
is  confined  to  rich  waste  places  and  old  yards  and  gardens,  and  is  rarely 
or  never  seen  in  ordinary  cultivated  fields,  and  is  never  used  for  hay  be- 
cause it  is  found  only  in  tufts  and  sparsely,  whilst  the  latter  (E.  cegy^p- 
Uaca)  is  as  abundant  as  crab-grass  {Panioum  sanguinale)  in  all  cultivated 
fields^  and  it  is  commonly  used  for  hay. 

This  is  an  important  distinction,  which  ought  to  be  generally  known 
and  noticed  in  oar  popular  account  of  these  grasses. 
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FUNGOUS  DISEASES  OF  PLANTS. 

[This  chapter,  ^ivin|^  outliiiPS  of  certain  faneoas  diseases  of  plants,  with  remaiku 
a  {ion  the  application  of  remediifl,  was  prepared  l>y  the  Assutant  Botanist,  F.  Lamsou 
Scribner.  ] 

It  is  the  purpose  of  this  chapter  to  present  in  general  terms  the  lead- 
ing charaeters  of  some  of  the  chief  groups  or  more  destructive  species 
of  fangi,*  a  kuowledge  of  which  is  of  the  first  importance  in  seeking 
means  for  their  destruction.  It  will  be  understood,  of  course,  that  there 
are  many  plant  diseases  which  must  receive  special  investigations,  both 
in  the  field  and  in  the  laboratory,  before  any  definite  conclusions  can  be 
reaehed  respecting  their  nature  or  the  remedies  that  should  be  employed 
against  them. 

In  spite  of  the  fact  that  our  cereal  and  other  crops  of  the  form  and 
orchard  are  damaged  to  the  extent  of  many  millions  of  dollars  annu- 
ally by  the  attacks  of  fupgi,  there  has  been  very  little  done  towards  in- 
stituting experiments  to  find  means  to  guard  against  them.  They  are 
scarcely  less  destructive  than  are  our  insect  foes,  for  there  is  hardly  a 
plant  ti^at  does  not  support  at  least  one  of  these  minute  parasites,  while 
the  greater  number  are  obliged  to  nourish  a  score  or  more. 

The  iiu'uTy  they  occasion  has  generally  been  accepted  as  inevita- 
ble. People  have  seen  their  crops  destroyed  by  the  several  blights, 
the  various  mildews,  the  numerous  rusts,  smuts,  and  early  rots,  all 
diseases  caused  by  mngi,  and  have  stood  by  inactive,  deeming  tibem- 
selves  powerless  to  prevent  those  things.  This  feeling  has  been  fos- 
tered by  the  assertion  that  these  diseases  were  wholly  due  to  atmos- 
pheric causes — an  expression  so  frequently  made  and  insisted  upon  that 
it  has  become  the  settled  belief  of  many.  Becent  progress  in  botanical 
science,  however,  has  demonstrated  the  fallacy  of  this  view  by  discov- 
ering the  real  sources  of  the  evil,  and  what  was  formerly  involved  in 
mystery  is  now  known  to  be  due  to  a  class  of  objects  which,  in  their 
growth  and  development,  are  amenable  to  the  same  laws  that  govern 
all  organic  bodies.  These  objects  may  be  compared  to  weeds,  which 
instead  of  robbing  useful  plants  of  their  food  supply  in  the  soil,  take 
directly  from  the  plants  themselves  the  food  they  have  prepared  for 
their  own  nourishment. 

We  must  not  commit  the  eiTor  of  assuming  all  plant  maladies  to  be 
due  to  fungi.  Other  causes  may  produce  disease,  and  the  question  of 
determining  this  cause  is  by  no  means  so  easy  as  some  suppose ;  in  gen- 
eral terms,  however,  plant  diseases  may  be  classed  as,  Ist,  those  arising 
from  physical  or  chemical  causes;  2d,  those  due  to  the  attacks  of  in- 
sects ;  and  3d,  those  occasioned  by  fungous  parasites.  These  several 
causes  may  unite  in  bringing  about  a  diseased  condition  of  a  plant  so 
that  it  becomes  impossible  to  assign  the  origin  of  the  trouble  to  either 

*  A  fanf^s  (plural  fnngi)  is  a  plant  of  low  organization,  having  a  vegetative  and 
iTproductive  system,  bnt  whoUy  destitute  of  green  coloring  matter  (chlorophylle). 
The  species  are  either  parasitio,  feeding  on  living  plants  or  animals,  or  sapropiiytic, 
deriving  their  nourishment  from  dead  or  decaying  substances. 

The  vegetative  system  generaUy  consists  of  elongated,  slender,  thread-Uke  oelU, 
or  hyphffi,  collectively  termed  mycelium.  The  mycelium  of  the  parasitic  species 
^owB  either  upon  or  within  the  tissues  of  the  plant— called  the  host  plant — support- 
ing it.  There  is  much  similarity  in  the  myceHum  of  the  different  fungi,  bnt  m  the 
reproductive  system  there  is  great  diversity,  and  the  peoifliarities  of  structure  and 
deveiopment  in  the  fruit  afford  the  essential  characters  of  daeslfioation.  Whatever 
the  diversity  may  be,  however,  in  the  reprodactivo  system,  the  nniveraal  obiect  is  tlis 
'         •  ■  tdofhi^ttj 
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0D6  alone.  It  not  nnflreqnently  happens,  also,  that  the  symptoms  of 
a  disease  caused  by  insects  are  very  similar  to  those  induced  by  fungi, 
making  it  a  difficult  matter  to  trace  the  malady  to  its  real  source.  The 
closest  microscopical  examination  is  sometimes  necessary  to  determine 
which  are  the  aggressors.  When  inseets  and  fungi  are  both  present  in 
'A  i)articular  disease,  as  they  not  infrequently  are,  who  is  to  say  which 
iire  the  most  active  agents  in  the  caset  The  closest  study  of  the  ento- 
mologist and  the  mycologist  may  result  only  a  conflict  of  opinions. 

Unquestionably  insects,  by  wounding  the  bark  or  leaves,  or  by  other- 
wise  affecting  the  vitality  of  the  tree  or  plant,  pave  the  way  for  the  at- 
tacks of  fungi,  whose  growth  and  activity  continue  the  injury  already 
begun.  A  debilitated  condition  of  the  plant,  arising  from  the  lack  of 
proper  or  insufficient  nourishment,  an  excessive  vegetative  growth,  sud- 
den changes  of  temperature,  or  an  undue  amount  of  moisture  in  the  soil 
or  air,  and  even  certain  electrical  conditions  of  the  atmosphere,  may, 
singly  or  together,  invite  the  growth  of  these  minute  parasites,  which  no 
one  doubts  are  the  ultimate  cause  of  the  injury  occasioned.  It  is  now 
well  known  that  many  plant  diseases  are  directly  due  to  the  attslcks  of 
these  parasites,  for  certain  plants  are  afiected  with  peculiar  fungous- 
forms,  whatever  may  be  their  physical  condition  or  surroundings.  If 
these  diseases  be  wholly  due  to  atmospheric  causes,  why  were  not  the 
Tineyards  of  £uroi)e  ^<  struck  "  with  mildew  before  the  introduction  of 
the  Peronospora  of  the  vine  into  that  country  t  Or  wny  has  the  black 
rot  of  the  grapes,  so  destructive  here,  never  been  observed  across  the 
AUantic  f 

It  is  true  that  many  diseases  can  be  avoided  by  keeping  the  plants  in 
fall  vigor  of  growth  |  as  a  man  may  escape  a  contagious  disease  by  care- 
folly  attending  to  his  physical  condition,  acquiring  a  degree  of  vitality 
sufficient  to  resist  infection.  The  plant  diseases  in  question  are  chiefly 
infectious,  and  the  laws  that  apply  to  animals  in  such  cases,  are,  in  the 
main,  applicable  to  plants. 

When  we  have  learned  that  a  disease,  in  its  aggravated  form  at  least, 
is  due  to  a  species  of  fungus,  it  must  not  be  implied  that  we  are  pre- 
pared to  advise  remedies  or  preventives.  To  determine  t^ese,  one 
must  learn  the  life  history  of  the  parasite,  its  method  of  nutrition, 
growth  and  propagation,  and  the  varied  forms  or  conditions  under  which 
it  perfects  its  spores  or  fruit ;  the  manner  of  distribution,  exactly  how 
it  comes  upon  or  enters  the  affected  plant,  and  its  means  of  continuing 
its  exiBtence  from  year  to  year.  These  are  all  points  of  the  greatest 
economic  and  practical  importance  in  this  connection,  and  yet  they  are 
the  very  points  about  which  the  mycologist  knows  least.  The  reason 
for  this  is  that  the  vegetative  portion  of  the  fungus,  the  mycelium,  af- 
fords few  points  for  classification,  so  the  systematic  student  has  confined 
himself  chiefly  to  the  fruiting  forms  which  present  the  more  positive 
characters.  When  the  fungus  begins  to  show  its  fruit,  however,  tht* 
disease  has  passed  beyond  control,  the  mischief  is  d«ne,  for  in  most 
cases  the  mycelium  has  been  long  at  work  absorbing  unto  itself  the  prc- 
iiared  juices  of  the  host  plant. 

Thanks  to  the  patient  industry  of  a  few  scientific  workers,  chiefly 
private  students,  the  life  history  of  a  number  of  injurious  fungi  has 
been  fully  traced.  This  is  the  case  with  the  grape  mildew  {Perono^ra 
riticola)  and  the  rose  mildew  {Bpliaerothecapannosa)^  so  that  these  are  no 
longer  the  dreaded  foes  they  once  were.  Efficient  remedies  for  keepiog 
these  diseases  in  check  are  now  generally  known. 

Every  fungus  is  produced  from  a  spore  (seed),  and  wherever  a  fan- 
gas  is  found  it  is  as  certain  that  its  devrtopment  was  preceded  by  a 
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Rpore  as  that  the  oak  tree  had  itB  origin  in  the  aoom.  These  spores  are 
ill  microsoopio  in  si^e,  some  being  so  small  that  very  high  powers  are 
I  «'quired  to  see  them  at  all,  and  they  are  asnally  formed  in  such  im- 
iriiMise  quantities  that  the  number  produced  by  a  single  individual  i»i 
nbsolutely  inconceivable.  The  spores  are  very  light,  and  when  dry. 
may  be  distributed  by  the  slightest  breath  of  wind.  The  wonder  is 
that  any  plant  escapes  them.  Were  it  not  that  occasionally  certain 
fiictors  operate  to  prevent  their  distribution^  and  that  their  germinatiop 
iisuuUy  depends  upon  a  peculiar  combination  of  circumstances,  these 
fungi  would  quickly  eifect  the  comyAete  destruction  of  our  crops. 

If  a  fungous  disease  appears  suddenly  in  any  given  district  or  section 
of  the  country,  it  is  simply  an  indication  that  the  temperature  or  other 
atmospheric  conditions  have  been  flAvorable  to  the  growth  or  develop- 
ment of  the  ftingus,  the  germs  of  which  were  already  present  If  we 
can,  by  any  means,  prevent  the  spores  of  fhngi  from  gaining  access  to 
the  plants  upon  which  they  are  parasitic,  there  would  be  no  surer  wcy 
of  checking  their  ravages.  To  do  this,  however,  except  in  a  small  way. 
seems  impracticable.  In  practice  the  efficiency  of  this  plan  ia  well 
demonstrated  by  the  means  often  employed  to  prevent  the  black  rot  of 
grapes,  i.  0.,  by  inclosing  the  growing  clusters  in  paper  baffs. 

With  few  exceptions,  dryness  is  incompatible  with  the  develppment 
of  ftingi,  moisture  is  a  sine  qua  non  to  their  growth.  In  very  diy 
couo  tries  they  are  rare,  and  during  seasons  of  protracted  drought  little 
is  to  be  feared  Arom  their  attacks.  Heavy  dews,  rains,  fogs,  and  a  warm 
atmosphere  saturated  with  moisture,  on  the  other  hand,  most  favor  their 
development.  If  we  can  keep  our  plants  free  frt>m  all  moistorew  iMur- 
tioularly  ftt)m  the  condensation  of  dew  upon  their  surfaces,  we  wui  se- 
cure immunity  &t>m  the  attacks  of  some  of  our  worst  fhuffous  enemies. 
That  this  is  true  of  the  grape  mildew  {Peronomara  vitUma)  is  attested 
by  the  experiments  of  Mr.  Saunders,  who  effectually  prevented  the 
growth  of  this  fungus  by  placing  over  the  vines  a  temporary  board 
Melter  extending  a  foot  or  so  each  side  of  the  trellis.* 

Colonel  Pearson  states  that  by  this  simple  contrivance,  substituting 
for  boards  a  muslin  covering,  he  has  also  protected  his  grapes  from  the 
black  rott 

As  the  growth  of  weeds  may  be  checked  by  not  allowing  them  to  go 
to  seed,  so  may  the  ravages  of  fungi  be  diminished  by  preventing  the 
ripening  of  their  spores.  In  some  cases  it  may  be  practically  impossi- 
ble to  accomplish  this,  but  there  are  many  species  whose  ftirther  pro- 
pagation might  be  prevented  with  comparative  ease  by  destroying  them 
before  the  spores  are  matured.  In  fact,  this  is  apparentlv  our  only 
hope  in  contending  with  certain  species,  as,  for  instance,  the  black  knot 
and  the  smut  of  Indian  corn.  In  his  paper  on  the  black  kndt,)  Dr. 
Farlow,  in  speaking  of  the  prevention  of  Uie  disease,  says : 

From  the  knowledge  that  the  knot  Is  a  oontagions  disease,  oansed  by  a  ftrngns 
whose  ascospores  are  ripened  In  midwinter,  and  whose  myceliam  does  not  extend  for 
itiore  than  a  few  inches  below  the  knots,  and  bearing  in  mind  that  Uie  ftangns  U  in- 
<ligeQous  on  certain  of  our  native  species  of  Prunns,  the  remedy  is  obvioos.  When  a 
kiiut  makes  its  appearance,  the  branch  should  be  out  off  a  short  distance  below  thf 
slight  swelliDff  of  the  stem,  which  is  found  Just  below  the  knot.  When  cut  off  tbf 
branches  should  be  burnt  to  prevent  the  spores  from  spreading  the  disease ;  for,  al> 
though  the  asoi  have  but  beffun  to  form  when  the  branch  is  cut  off,  they  will  g^w 
uud  ripen  their  spores  even  when  separated  from  the  trees,  as  we  know  from  ex  peri- 
euoe.    The  question  arises  as  to  the  beet  time  for  cutting  off  the  diseased  branches. 

*AgrL  Rent,  for  1861,  p.  498. 

t  See  article  by  Col.  Alex.  Peanon  in  the  present  repori 

I  Bulletin  of  the  Boasey  lAStitution,  roL  1. 
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Wo  should  saj  oat  fhem  off  wboneTer  one  teea  them.  The  moat  foronble  time  is 
late  in  aacumn,  before  the  aBoospoTea  are  ripe.  Bat  It  mast  Dot  be  forgotten  that 
the  oonidia  ripen  ii^  early  sammer,  and,  if  the  knots  are  seen  in  the  spring,  they 
Khoald  be  ent  off  at  onoe. 

Not  only  shoald  diseased  branohes  of  eoltiyated  oheiries  andplnms  be  removed,  but 
all  means  shoald  be  taken  to  destroy  the  ohoke  cherry,  the  bird  cherry,  and  the  wild 
pi  am,  in  toe  neighborhood  of  orchards.  As  a  supporter  of  this  diaease  ''  the  choke 
cherry  is  a  most  dangerous  enemy  and  should  be  destroyed.  It  is  quite  time  that  ir 
was  goueraily  nnderstood  that  many  of  oar  herbaoeons  and  shrubby  plants  cause,  or, 
at  auy  rate,  increase  disease  in  onr  vegetables  and  fruit  trees.  The  farmer  destroys 
(aterpillars  whereer  and  whenever  he  finds  them;  why  shoald  he  not  also  cat  down 
and  tfestroy  all  trees  and  shrabs  which  carry  a  contagions  disease  into  his  fruit  or- 
chards. 

In  respect  to  the  smut  of  Indian  com,  which  probably  canses  a  greater 
loss  to  oar  cereal  crops  than  any  other  fungus,  the  same  practice  must 
be  followed  as  in  the  case  of  the  black  knot,  namely,  the  total  destruc- 
tion of  the  afifected  parts.  It  has  been  demonstrated  that  the  fungus 
causing  this  disease  ( Uitilago  Zew  Maya)  enters  the  com  while  yet  young, 
tendur,  and  germinating.  When  fully  established  within  the  supporting 
plant  the  fungus  continues  to  live  at  its  expense  and  grow  with  its 
growth,  extending  upward  thropgh  the  stem  as  the  latter  elongates, 
until  the  proper  time  comes  for  it  to  break  forth  from  the  excrescences 
which  it  rorms,  and  perfect  a  new  crop  of  spores.  The  spores  are  pro- 
doeed  indiscriminately  upon  the  leaves,  stem,  and  flowers  of  the  com, 
bat  chiefly  upon  the  latter.  Soon  after  the  tassels  appear  the  planter 
shoald  go  through  the  com-fleld  and  carefully  examine  the  stalks  for 
the  peculiar  and  well-known  excrescences  that  are  the  first  outward 
manifestation  of  the  presence  of  the  fungus,  and  cut  off  and  bum  every 
excrescence.  He  may  do  little  toward  saving  the  present  crop,  but  in 
this  way  he  will  prevent  the  dissemination  of  millions  of  these  fungus 
spores,  and  do  much  toward  the  prevention  of  the  continuance  and 
spread  of  the  evil.* 

The  soaking  of  seed  wheat  in  a  solution  of  strong  brine  or  blue  vitriol 
for  the  prevention  of  smut  of  wheat  is  of  no  avail  in  the  case  of  the  smut 
of  Indian  com,  as  shown  by  the  experiments  of  Prof.  W.  A.  Henry.t  If 
the  ground  were  absolutely  free  from  the  spores  of  com  smut,  the  soak- 
ing or  cleaning  of  the  seed  would,  most  likely,  be  a  further  safeguard 
against  the  disease,  as  this  treatment  would,  in  all  probability  f^  the 
grains  from  any  adnering  spores. 

Many  fungi  have  a  limited  period  of  growth,  or  develop  only  at  cer- 
tain seasons  of  the  year.  A  knowledge  of  their  habits  in  this  respect 
may  be  taken  advantage  of  in  guarding  against  or  avoiding  certain  plant 
diseases.  Early  planting  may  secure  a  crop  against  the  ravages  of  a 
late  growing  fungus,  while  theattacksof  an  early  fungus  may  be  avoided 
by  pursuing  an  opposite  course. 

It  has  been  discovered  thaL  in  the  round  of  their  existence,  many  of 
the  injurious  fungi  require  tne  support  of  widely-different  species  of 
plants.  In  one  of  their  stages  of  development  they  may  infest  soiiu^ 
valuable  plant,  while  in  another,  or  '^  alternate''  condition,  their  honii' 
Miay  be  upon  some  worthless  weed. 

A  parasitic  ftingus,  of  the  genus  Rcutelia.  which  produces  prominent 
scarfy  bunches  upon  the  under  surface  of  tne  leaves  of  apple  trees,  en 
lirely  destroying  the  foliage  when  abundant,  has  its  ^'alternate"  form 
upon  the  common  red  cedar  in  the  so-called  *'  cedar  apples."    The  sp()re> 
of  the  form  growing  on  the  apple  leaves  will  not  germinate  except  tlie\ 

*  Peek,  34th  Rept.  N.  Y.  State  Mas.  Nat.  Hist.,  p.  37.    See,  also,  Bessey  in  Balletin 
lewa  Agr.  College,  1884. 
t  Sept.  Wis.  i^.  Exper.  Stationi  1683. 


Digitized  by  VjOOQ IC 


80  REPORT   OP  THE   COMMISSIONER   OP   AGRICULTURE. 

fall  upon  the  leaves  of  the  cedar,  BsidjViee  tersay  those  produced  on  tbo 
cedar  will  only  vegetate  upon  the  apple  tree,  or  some  closelyrelated 
plant.  The  conclusion  naturally  follows  that  if  we  w&uld  preserve  our 
orchards  from  the  attacks  oi  the  Bcestelia  we  must  exterminate  the  red 
cedar  that  supports  the  '^  cedar  apples."  This  is  not  an  isolated  exam- 
ple of  alternation  of  forms  upon  different  host  plants ;  others  are  known, 
and  it  is  probable  that  there  are  many  yet  to  be  discovered.  Furtlier 
information  in  this  direction  will  no  doubt  suggest  remedies  for  plant 
diseases  that  now  seem  wholly  beyond  our  control. 

Another  way  of  checking  the  ravages  of  fungi  is  to  destroy  their  so- 
called  "winter  spores,"  spores  which  are  designed  to  continue  tbeir 
existence  through  the  cold  season.  These  winter  spores  are  known  only 
in  a  few  instances,  owing  to  the  difficulty  of  tracing  their  formation. 
The  winter  spores  of  the  grape-vine  mildew  are  formed  in  the  tissues  of 
the  leaves,  probably  also  in  the  dead  fniit  when  that  is  attacked,  and 
in  these  they  remain  through  the  winter  or  until  decomposition  sets 
them  free,  it  is  now  believed  that  the  fungus  which  causes  the  Afr- 
ican black  rot  (genus  Phoma),  maintains  its  existence  through  the  win- 
ter in  an  acigerous  form  (the  mature  or  i^erfect  form  of  the  Phoma)  in 
the  rotted  and  fallen  grapes.  From  the  consideration  of  these  facts, 
the  importance  of  destroying  all  the  fallen  grape  leaves,  berries,  and 
trimmings  from  the  vines,  which  are  often  allowed  to  remain  where 
they  fall,  is  sufficiently  evident* 

In  addition  to  these  winter  or  resting  spores,  which  resist  the  severity 
of  the  cold  season  and  continues  the  existence  of  the  fungus  from  one 
year  to  the  next,  there  are  many  species  whose  vegetative  portion,  or 
mycelinm,  is  perennial,  living  and  continuing  their  growth  more  or  lei's 
actively  through  the  winter  months  in  the  tissues  of  the  host  plant.  For 
obvious  reasons  fungi  of  this  character  are  more  difficult  to  destroy  than 
the  annual  species. 

There  is  another  matter  relating  to  the  habit  of  growth  of  fungi  that 
must  be  considered  in  connection  with  the  employment  of  remedies  for 
plant  diseases,  and  this  is  whether  they  grow  within  the  tissues  of  the 
host  plant  or  only  upon  its  surface.  Those  of  the  first  class  are  by  far 
the  most  numerous,  and  they  are  also  the  most  difficult  to  contend  with, 
ibr,  when  once  established  within  the  tissues  of  the  host,  littie  can  be 
done  to  check  their  ravages. 

The  white  mildew  or  blights  (order  Perisporiacece)  includes  species 
growing  wholly  upon  the  surface  of  the  plants  they  attack.  Unless  oc- 
curring in  great  abundance  they  are  not  especially  injurious,  and  they 
may  be  destroyed,  if  promptly  attended  to,  with  comparative  ease.  The 
mycelium  consists  of  long  cobweb-like  threads  which  cling  closely  to 
the  infested  x^art,  imbibing  nourishment  by  means  of  small  projections 
known  as  haustoria  or  **  suckers." 

The  Perisporiacece  produce  two  forms  of  spores.  The  mycelium  at 
tirst  sends  up  vertical  threads  or  branches  which  divide  into  a  number 
of  squarish  or  ovoid  cells.  The  topmost  cell  falls  away  and  those  below 
follow  in  rapid  succession.  These  constitute  the  summer  or  oidium 
spores.  They  are  so  small  and  light  that  they  are  easily  dispersed  by 
the  wind^,  and  when  they  alight  upon  a  suitable  place  they  quickly  ger- 
minate, and  in  this  way  the  mildew  is  rapidly  propagated. 

Later  in  the  season  another  and  more  complicated  form  of  spore  is 

*  The  practical  valne  of  this  vineyard  clearing  is  shown  by  the  experience  of  Colo- 
nel Pearson,  who  believes  it  to  be  the  surest  and  most  practical  method  of  preventiiiff 
both  the  black  rot  and  the  mildew.    See  article  on  ''G]»pe  rot  and  grape  mUdev, 
in  this  Tolnme.  ' 
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prodoced  by  a  pecaliar  sexual  process.  These  late  spores  are  incased 
in  firm  covering^  or  peritheoia^  that  serves  to  protect  them  from  the  oxi- 
;:cDcie8  of  the  wiuter  season.  Before  the  connection  between  these 
two  fraiting  forms  had  been  determined  the  firsjb  was  classified  in  a  dis- 
tinct group,  designated  nnder  the  geDoric  name  of  Oidium.  The  early 
sm n^e  of  the  white  mildew,  often  so  Injurious  to  our  grape-vines,  has  been 
ilrscrilH'd  as  Oidium  tuckerij  a  species  which  has  seriously  ravaged  tlie 
\  iiM'vards  of  Europe.  Whether  the  Oidium  of  this  country  is  the  same 
'^  rliHt  of  Europe  has  not  been  proven,  but  Dr.  Farlow  has  shown  that/ 
!i!i*.<o-ealled  "  Oidium  tuckeri^^  of  this  country  is  only  the  summer  or 
coiiidial  state  of  a  species  ef  Uncinula*  (U.  spiralis). 

Oidium  leucoconium  bears  a  similar  relation  to  the  well-known  <^  rose 
mildew  "  and  '*  gooseberry  blight"  {Sphtm'otheca  pannosa).  In  point  of 
injnry  occasioned,  this  species  is  quite  as  injurious  as  the  Uncinula  of 
the  grape- vine.  It  is  a  serious  enemy  to  rose  culture;  it  is  reported  as 
common  on  the  peach  in  California  and  upon  the  cultivated  raspberries 
in  Iowa.  From  widely  distant  localities  it  is  reported  as  doing  much 
'  damage  to  the  gooseberry,  attacking  not  only  the  leaves  but  the  fruit 
as  well.  We  have  received  gooseberries  from  Utah  almost  wholly  en- 
veloped in  the  brownish  felt-like  growth  of  the  mycelium  of  this  fungus. 
Other  species  of  this  group  prey  upon  the  leaves  of  the  cherry  and  ap- 
ple or  apon  the  foliage  of  various  forest  trees.  One  produces  the  white 
mildew,  so  common  hite  in  the  season  on  the  leaves  of  the  lilac,  another 
is  injunous  to  the  late-grown  peas.  It  is  needless  at  this  time  to  ftir- 
ther  extend  the  list. 

The  spedfio  forwhSte  mildews  is  the  flowers  of  snlphnr,  and  if  nsed  when  the  ftmgi 
iinit  make  their  appearance,  it  will  stay  their  ravages.  This  remedy  is  hest  applied 
with  a  bellows  and  when  the  affected  plants  are  wet  with  dew  or  rain.    The  sexual 

Sores  are  so  weU  protected  that  when  once  formed  they  reqnire  a  more  Tiolent  rem- 
y.  The  summer  spores  are  naked  and  thin- walled  and  are  easily  reached  by  snl- 
phnr.  The  incased  spores  of  late  antnmn,  designed  to  carry  the  species  over  the 
winter,  and  the  natural  exposure  of  the  leaves  to  moisture  and  frost,  only  prepare  the 
perithecia  for  the  escape  of  the  spores.  The  placing  of  the  infested  parts  in  a  com- 
post heap  would  only  aid  in  the  preservation  and  distribution  of  the  spores.  The 
best  method  is  to  bum  all  mildewed  parts  of  the  plants  and  thus  bring  an  end.t 

(Tnlike  most  fungi,  hot,  dry  weather  appears  to  favor  the  development 
of  the  white  mildew. 

Many  of  the  diseases  of  onr  fruit  orchards  might  be  remedied,  or  at 
least  diminished,  by  raking  together  and  burning  the  leaves  as  soon  as 
they  have  all  fallen.  Within  the  substance  of  the  leaves  the  spores 
of  a  number  of  injurious  fungi  are  supposed  or  known  to  hibernate. 
Above  all,  these  leaves  should  not  be  used  as  material  for  compost,  for 
it  is  probable  that  this  would  only  servo  the  better  to  preserve  the  vi- 
tality of  the  spores  dirough  the  winter.  The  plan  of  raking  up  the 
leaves  and  burning  them  has  been  especially  recommended  as  a  means 
of  checking  the  growth  of  the  apple-scab  fungus  and  the  pear-tree 
scab.  In  respect  to  the  latter  disease,  it  is  not  confined  to  the  leaves 
and  fruit,  but  extends  to  the  young  shoots  also.  When  the  shoots  are 
«iffecled  they  roust  be  removed  with  the  knife  and  destroyed  along  with 
the  leaves.  Great  care  must  be  taken  in  selecting  grafts.  They  should 
never  be  taken  from  trees  diseased  with  the  scab,  as  it  has  been  proven 
that  the  disease  can  in  this  way  be  transferred. 

If  this  disease  be  taken  early,  say  at  the  time  of  the  formation  of  the 
conidial  or  summer  spores  (the  only  spores  so  far  known),  the  direct 

*  Farlow  in  Bull.,  Bnssey  Inst. 

t  Dr.  Halflted,  in  Proceedings  American  Pomological  Society^  1883. 
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application  of  some  fangicide  might  prove  beneficial.  Bxperiments 
alone  will  prove  the  usefulness  of  this.  ' 

T!io  leaf-spot  disease  of  the  pear,  or  "leaf  brownness,"  as  it  has  been 
toiiiKHl,  is  a  common  difiease  here,  and  has  been  reported  as  being  verj 
ilesfiuctire  in  some  parts  of  Europe.  The  fungus  causing  it  i8  Mor- 
thicra  meapilL  It  attacks  the  leaves  and  young  shoots,  and  the  writer 
has  observed  it  on  the  ripe  fruits,  spotting  them  badly. 

As  a  mensure  against  the  spread  and  appearance  of  the  disease,  tht^ 
experiment  might  be  made  of  raking  together  and  burning  the  leavrs 
which  have  fallen  from  the  diseased  plants,  and  in  the  spring  severely 
prune  the  naked  branches  provided  with  diseased  spots,  burning  thi»st» 
cuttings  also.* 

The  white  rust  of  the  strawberry,  a  wide-spre^l  and  well-known 
disease,  has  caused  serious  loss  to  the  growers  of  this  fruit  in  several 
parts  of  the  country.  Mr.  T.  8.  Earl  read  a  paper  on  this  and  other 
diseases  of  strawberries  before  the  annual  meeting  of  the  Mississippi 
Valley  Horticultural  Society,  at  J3'ew  Orleans,  January  16,  1885,  and 
Prof.  William  Trelease  has  given  a  very  full  account  of  the  disease  with 
the  bibliography,  &c.,  in  the  second  annual  report  of  the  agricultural 
experiment  statiojn  of  Wisconsin,  pp.  47-58. 

Professor  Trelease  says  that,  so  far  as  can  be  made  out,  the  disease  is 
flavored  by  hot,  wet  weather  in  early  midsummer.  It  generally  appears 
in  its  worst  form  soon  after  the  berries  are  picked,  and  is  often  espe- 
cially noticeable  when  a  wet  spell  is  followed  by  drought.  Whatever 
tends  to  lower  the  vitality  of  the  plant  is  believed  by  some  to  promote 
the  severity  of  the  disease.  The  disease  is  caused  by  a  fungus  {Ramu- 
laria  tula8nei)j  whose  vegetative  portion  grows  within  the  tissues  of  the 
leaf,  producing  pale  or  whitish  spots,  surrounded  by  a  dark-red  or 
brownish  border.  The  spots  have  usually  a  roundish  outline,  and  their 
number  varies  with  the  extent  of  the  disease.  The  summer  spores  or 
conidia  are  developed  on  the  white  8i)ots,  imparting  to  them  a  frosted 
appearance  when  viewed  with  a  simple  lens.  These  conidia  are  borne 
upon  short  branches  of  the  mycelium  that  project  through  the  stomata 
of  the  leaf,  and  being  exceedingly  small  and  light,  are  easily  transported 
by  the  wind  or  other  agencies  from  place  to  place,  thus  distributing  the 
disease.  A  winter  state  of  this  fungus  is  d<2scribed  and  figured  by 
Professor  Trelease  in  the  paper  above  referred  to.  It  appears  as  small, 
black,  egg  shaped  bodies  that  protrude  from  both  surfaces  of  the  leaves. 
These  bodies  are  obviously  compact  outgrowths  from  the  mycelium 
and  correspond  to  the  sclerotia,  in  which  many  other  fungi,  e.  g.,  the 
ergot  of  the  rye  and  other  grasses,  pass  the  winter.  By  cultivation 
these  sclerotia  are  made  to  produce  spores  exactly  like  the  summer 
spores.  In  suggesting  remedies  for  this  disease  of  the  strawberry.  Pro- 
fessor Trelease  states  that  it  is  advisable  to  select  for  the  planting  those 
varieties  which  have  proved  best  able  to  resist  its  attacks,  and  esiM3- 
cialiy  to  reJ9Ct  those  which  are  notorious  for  spotting  baaly.  Some 
advantage  may  be  hoped  from  a  free  use  of  lime,  wood  ashes,  flowers 
of  sulphur,  &c.,  when  the  disease  first  appears,  as  a  great  number  of 
the  conidia  may  thus  be  destroyed  and  its  progress  possibly  checked. 
When  the  plants  are  badly  infested,  the  wisest  course  seems  to  be  to 
completely  destroy  them  by  fire,  after  the  berries  are  gathered,  and 
reset  the  ground  with  fresh  and  healthy  plants. 

There  are  few  plant  diseases  that  have  caused  more  serious  loss  to  the 

*  See  Jacob  Eriktson, ''  Contribntion  to  the  knowledge  of  the  dtseiOH  of  our  onM- 
yated  plants,''  p.  78.    [Iii  Swedish.  ] 
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planter  or  horticnltiirist,  or  about  which  more  has  been  said  and  writ- 
ten, than  those  prodaced  by  members  of  the  small  order,  Peronoaporece. 
Abont  forty  species  are  known  to  occar  in  the  United  States,  and,  al- 
thongh  few  in  numbers,  a  glance  at  the  injury  they  occasion  will  show 
the  importance  of  a  complete  knowledge  of  their  habits  and  method  of 
development.  All  the  species,  with  the  exception  of  those  of  the  genus 
Pytkiumj  one  of  which  is  supposed  to  be  the  potting-bed  fungus,  so  de- 
structive to  young  house  plants  in  the  winter,  attack  living  plants. 

Potato  rot,  or  murrain,  is  caused  by  Phytophthora  in/esiansj  better 
known  ss  Peranospora  infestans.  Wherever  potatoes  are  grown,  this 
potato  fungus  is  liable  to  occur.  Last  year  it  destroyed  one- third  of  the 
potato  crop  of  New  York  State,  and  it  is  not  uncommon  to  hear  from 
certain  sections  of  the  entire  destruction  of  the  crop  by  this  disease. 
Other  members  of  the  family  of  plants  to  which  the  potato  belongs  also 
suffer  from  the  attacks  of  this  fungus.  It  is  a  serious  enemy  to  the  to- 
mato, both  in  this  country  and  in  England.  W.  O.  Smith  states  that  in 
some  districts  in  England,  the  out-of-door  culture  of  the  tomato  has  been 
quite  stopped  by  the  ravages  made  upon  it  by  the  potato  fungus.* 

The  vegetative  system  of  the  potato  fungus  grows  within  the  tissues 
of  the  leaves,  stems,  and  even  penetrates  to  the  underground  portions 
of  the  plant,  -attacking  the  tubers  themselves.  This  vegetative  system 
dies  with  the  death  of  the  parts  in  which  it  grows.  The  part  above 
ground  is  killed  in  the  fall,  but  the  mycelium  that  has  entered  the  tubers 
may  retain  its  vitality  and  begin  a  new  growth  in  the  sprouts  of  the  fol- 
lowing year.  Whether  the  disease  is  continued  in  this  way  is  not  posi- 
tively known.  It  is  well  known,  however,  that  a  peculiar  form  of  spore, 
popularly  referred  to  as  the  resting  or  winter  spore,  is  formed  within  the 
tissues  infested  by  the  ftingus.  These  resting  spores  may  be  found  in 
the  decayed  tops  of  the  potato,  but  they  are  especially  abundant  in  the 
diseased  tubers.  Their  office  is  to  preserve  the  existence  of  the  fungus 
through  the  winter.  In  the  spring  they  germinate  and  produce  a  new 
crop  of  the  fungus.  The  importance  of  totally  destroying  all  parts  of 
the  plants  that  have  suffered  from  the  attacks  of  the  fungus  is  self  evi- 
dent. There  is  another  form  of  spore  of  the  potato  fungus  that  is  pro- 
duced in  the  summer  upon  the  under  surface  of  the  leaves  of  the  infested 
plant.  When  the  conditions  are  favorable  for  the  production  of  these 
summer  spores — conidia — the  mycelium  within  the  tissues  sends  out 
branches  into  the  air  through  the  breathing  pores — stomata  of  the  leaf— 
and  it  is  upon  these  branches  that  the  conidia  are  formed.  The  issuing 
of  these  branches  from  the  leaf  impart  to  the  lower  surface  a  frosted  ap- 
pearance. The  conidia  are  produced  in  the  greatest  abundance,  and 
successive  crops  rapidly  follow  each  other.  These  conidia,  falling  upon 
the  leaves,  quickly  germinate,  under  the  proper  conditions  of  humidity, 
and  the  disease  is  thus  spread  from  plant  to  plant  and  field  to  field, 
sometimes  appearing  over  large  areas  with  a  suddenness  that  might 
well  be  attributed  to  magic  or  witchcraft  by  the  uneducated. 

There  is  no  known  remedy  against  the  potato  disease.  No  special  sys- 
tem of  culture  can  be  relied  on  to  prevent  it.  Mr.  W.  G.  Smith,  in  his 
little  book  on  the  "Diseases  of  Field  and  Garden  Crops,"  treats  at  some 
length  upon  the  potato  disease.    He  says : 

To  prevent  the  annual  recurrence  of  the  potato  murrain,  it  is  in  the  highest  degree 
oecetsary  to  destroy  the  material  (dead  topsydrc.)  which  is  undoubtedly  swarming  with 
xoyiiads  of  disease  germs.  This  destruction  should  be  effected  by  burning,  or,  where 
l>iiming  is  not  practicable,  deep  burial  might  be  resorted  to ;  no  more  fatal  mistake  can 

*  Diseases  of  Field  and  Garden  Crops,  p.  275. 
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be  made  by  potato-growers  than  leaTing  dead  steins,  leaves,  and  tubers  abotft  their 
fields,  especially  afte^  a  potato  crop  has  snffered  from  disease.  •  •  •  With  the  ob- 
ject of  preveutiou  iu  view,  hardy  yarieties  which  have  not  exhibited  the  disease  should 
be  selected  and  reselecteil.  They  sboald  be  f^rown  where  possible  in  well-druined,  dry 
soil,  and  mineral  mauare  should  bo  used.  As  darkness,  beat,  and  hnmidity  are  hi|;hly 
^rorable  to  the  growth  of  the  Peronoaporaf  all  potatoes  should  be  stored  Ib  perfectly 
dry,  airy  places  in  positions  where  light  is  not  entirely  excluded. 

The  grape-vine  mildew,  which  has  done  so  much  injury  to  the  grape- 
vine in  this  country,  and  more  recently  to  the  vines  of  Europe,  is  caused 
by  Peronospara  viticola.  The  action  of  this  fungus  is  well  known.  It 
generally  shows  itself  upon  the  under  surface  of  the  leaf,  where  the 
conidial  spores  are  produced  in  great  abundance.  The  winter  spores 
are  developed  upon  the  mycelium  within  the  tissues  of  the  leaf,  where 
they  remain  until  spiing.  The  ravages  of  this  tungns  are  not  couflned 
to  the  foliage,  but  sometimes  extend  to  the  berries  themselves,  produc- 
ing a  species  of  rot.  Prof.  William  Trelease,  in  discussing  the  various 
causes  of  grape  rot  {see  Transactions  of  the  Wisconsin  State  Horticul- 
tural Society,  vol.  xv,  p.  190),  says  that  the  most  d^tructive  form  of  this 
disease  in  Wisconsin  is  a  direct  result  of  the  growth,  in  the  berries,  of 
the  fungus  which  causes  the  common  leaf  disease  of  the  vine.  Tbe  fun- 
gus has  been  found  growing  with  such  luxuriance  upon  wild  grapes  in 
Iowa  as  to  cover  the  whole  plant  with  a  white  velvety  growth  and  so 
affecting  the  vine  as  to  prevent  Its  reaching  more  than  a  foot  or  so  in 
height.* 

The  common  Yurginia  creeper  (Ampelopsis  quinquefolia)  acts  as  a 
host  plant  for  Peronospora  viticolay  a  fact  recently  discovered  by  Dr. 
Farlow  and  Professor  Trelease. 

Writers  having  little  knowledge  of  fungi  have  often  confounded  the 
Peronospora  of  the  vine  with  the  mildew  caused  by  Uncinula  spiralis^ 
already  referred  to.  Tbe  latter  is  confined  chiefly  to  the  upper  surface 
of  the  leaves,  and  as  it  is  wholly  a  surface-growing  fungus  it  is  fax  less 
injurious  than  the  Peronospora,  and  is,  moreover,  less  difficult  to  con- 
tend with. 

Many  remedies  for  the  disease  of  the  vine  due  to  the  Perofiospora 
have  been  proposed,  but  so  far  the  most  effectual  specific  known  is  a 
solution  of  lime  and  sulphate  of  copper.  It  is  made  by  dissolving  18 
pounds  of  sulphate  of  copper  iu  about  22  gallons  of  water ;  iu  another 
vessel  mix  34  pounds  of  coarse  lime  with  6  to  7  gallons  of  water,  aud  to 
this  solution  add  the  solution  of  copper.  A  bluish  paste  will  be  the  re- 
sult. This  compound,  when  thoroughly  mixed,  is  brushed  over  the  leaves 
of  the  vine  with  a  small  broom,  care  being  taken  not  to  touch  the  grapes. 
This  remedy,  it  is  asserted,  will  not  only  destroy  the  mildew,  but  will 
X)revent  its  attacks. 

Without  going  into  a  more  detailed  account  of  the  diseases  caused  by 
the  Peronosporece  at  this  time,  we  may  simply  add  that  onion  mold  is  due 
to  the  attacks  of  Peronospora  sokleidenianaj^  lettuce  mold  to  Peronos- 
pora gangliformis^  the  rose  rot  to  Peronospora  sparsa^X  clover  sickness  or 
the  mildew  of  clover  to  Peronospora  trifoliorum  /  Peronospora  nivea  at- 
tacks the  parsnip  and  allied  plants,  and  Peronospora  parasitica  is  inju- 
rious to  tuiiiips  and  cabbages  as  well  as  lettuce.§  Some  of  the  species 
hero  named  mitigate  somewhat  the  evil  they  do  by  infesting  harmful 

*  Dr.  Halsted,  in  Botanical  Gazette,  vol.  s,  p.  338. 

t  For  an  aoooont  of  tbis  disease  of  the  onion,  see  first  annual  report  of  the  Wiscon- 
sin agricultural  experiment  station,  pp.  38-44. 
X  See  The  Gardener's  Monthly  for  July,  ltici5. 
$  See  American  Agriculturist,  ItiSO,  p.  148. 
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weeds,  and  Peronospora  efftisa  deserves  a  good  word  for  con  fining  its 
attacks  to  the  common  pig-weed  (genas  Chenopodium). 

The  white  rust  disease  of  cabbages  is  dae  to  a  very  common  fungus 
of  the  order  PeronosporeaSj  named  Cystopvs  candidus.  It  is  especially 
abandant  early  in  the  season  on  the  well-known  shepherd'spurse  and 
other  cruciferous  weeds.  Unlike  the  Peronospora^  this  cystopus  forms 
its  conidial  spores  beneath  the  epidermis,  which,  in  consequence,  is  dis- 
teu^ied,  foi-ming  whitish  pustules.  When  seriously  affected  the  stems 
and  leaves  of  cabbages  and  cauliflowers  become  swollen  and  distorted, 
and  spotted  with  white  streaks  and  blotches  as  if  bespattered  with 
whitewash. 

Clean  culture,  and  the  destruction  of  those  weeds  that  support  the 
fungus  in  question,  together  with  a  proper  alternation  of  crops,  will  no 
doubt  check  its  ravages. 

Dr.  Maximo  Cornu,  in  speaking  of  the  mode  of  treatment  for  the  dis- 
eases caused  by  Peronosporece*  says,  that  when  the  entire  plant  is  at- 
tacked it  should  be  got  rid  of  at  once;  it  is  a  hot-bed  of  infection.  In- 
fected leaves  should  be  removed,  so  that  the  plant  may  not  contara  'nate 
itself  or  other  plants;  this  should  bo  done. with  precaution,  in  dry 
weather,  when  there  is  neither  wind  nor  dew.  Destroy  as  far  as  i^ssi- 
ble  all  the  seeds  that  may  harbor  the  parasite,  and  all  weeds  that  may 
sup)K>rt  it.  All  plants,  or  portions  of  plants,  whether  green  or  wi  thtTcd, 
infected  by  the  Peronospora  or  its  mycelium,  should  be  removed;  the 
green  portions,  if  left  on  the  ground  may,  in  damp  weather,  produce 
fresh  spores ;  the  withered  portions  may  contain  resting  spores,  and 
so  become  a  sourpe  of  danger.  They  should  be  entirely  destroyed, 
either  burnt  or  deeply  buried.  In  no  case  should  they  be  used  for  ma- 
nure or  as  food  for  domestic  animals,  as  is  often  done. 

Enough  has  l>een  said  to  illustrate  the  importance  of  the  study  of 
plant  diseases  due  to  parasitic  fungi,  and  certain  general  principles  in- 
volved in  combating  them  have  been  pointed  out.  I  may  add  that  this 
subject  has  a  wider  interest  than  pertains  to  our  <^ field  and  garden 
crops."  There  are  many  fungi  which  are  ])arasitic  on  our  forest  trees, 
often  productive  of  great  injury,  while  others  are  no  less  injurious  to 
prei)ai'od  timber.  And,  finally,  the  subject  is  one  of  vast  im[)ortance  to 
the  stock-raiser,  for  there  is  no  class  of  plants  more  often  or  seriously 
attacked  by  fungi  than  the  grasses — the  chief  forage  plants  of  the  coun- 
try. It  is  not  only  that  the  quantity  of  the  forage  .may  bo  seriously 
diminished,  but  the  quality  is  often  impaired  with  even  more  serious 
results,  for  it  is  well  known  that  some  of  the  diseases  which  have  caused 
great  losses  to  the  cattlemen  of  the  West  are  due  to  the  presence  of  cer- 
tain fungi  in  the  grasses  upon  which  the  cattle  feed. 

nONEY-DEW. 

Iloney-dew  is  the  term  applied  to  a  sticky,  sweet-tasting,  and  nearly 
colorless  substance  found  upon  the  surface  of  the  leaves  of  many  plants 
at  certiiin  seasons  of  the  year,  appearing  like  a  smooth,  uniform  coating 
of  varnish  over  the  surfade,  or  in  the  form  of  yellowish,  tenacious  drops. 
The  nectar  normally  secreted  by  flowers  or  by  special  glands,  and  the 
peculiar  honey  like  substance  found  in  connection  with  ergot  in  rye  and 
other  grains,  are  not  here  considered. 

The  honey-dew  in  question  may  be  produced  by  plant-lice  (Aphides), 
by  bark-lice  (genus  Cocci)^  or  by  what  ajipears  to  be  a  genuine  secretion 
of  the  leaf  tissues  themselves. 

*  Compt«8  Rendns,  December,  1878. 
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Apbides,  as  is  well  known,  are  found  npon  a  great  variety  of  plants> 
both  wild  and  cultivated,  and  their  power  to  secrete  a  sweet  fluid  or 
nectar  from  the  juices  they  draw  from  plants  is  also  a  well-known  fact 
This  fluid  is  given  off  by  these  insects  in  great  quantities,  so  that  the 
leaves  below  those  upon  which  they  are  stationed  are  often  covered  with 
the  substance,  and  not  unfrequently  it  may  be  seen  actually  falling  from 
such  trees  as  the  maple  or  elm  like  a  miniature  shower,  drenching  all 
objects  upon  the  ground  beneath.  The  nectar  thus  produced  has  a 
sweet  and  pleasant  taste,  and  unquestionably  forms  at  times  no  incon- 
siderable portion  of  our  best  honey,  for  bees  are  very  eager  in  gather- 
ing it.  The  honey  it  yields  is  light  colored,  has  a  pleasing  taste,  and 
is  perfectly  safe  as  a  winter  food  for  bees.* 

It  has  been  shown  that  various  species  of  bark-lice  (order  Coceida) 
also  form  and  excrete  a  honey  like  substance,  quite  as  copiously  some- 
times as  do  the  aphides  themselves,  so  that  a  like  appearance  is  given 
to  the  plants  they  infect,  the  leaves  sometimes  fairly  dripping  with 
the  nectar  and  the  grass  and  walks  beneath  becoming  sticky  with  the 
unctuous  fluid.  Bees  also  gather  this  nectar,  but  only  when  other  food 
fails,  for  they  evidently  do  not  like  it.  The  honey  produced  is  dark- 
colored,  has  a  disagreeable  taste,  and  imparts  an  extremely  unpleasant 
odor  to  the  apiary .f 

That  honey-dew  is  oftentimes  a  true  excreta  from  the  tissues  of  the 
leaves  themselves  is  proven  by  the  fact  of  its  appearance  upon  plants 
entirely  free  from  all  insects.  Its  production  is  not  confined  to  excretory 
glands,  or  to  any  set  of  organs,  but  takes  place  over  the  entire  surface 
of  the  leaves  or  fresh  and  green  twigs,  and  may  be, regarded  as  a  veri- 
table disease.  A  great  variety  of  plants  have  been  observed  to  produce 
this  honey -dew  ;  among  them  may  be  mentioned  the  linden,  poplar,  elm, 
willow,  orange,  olive,  walnut,  fir,  and  several  species  of  maple.  A  num- 
ber of  shrubs  and  herbaceous  plants  may  also  be  included  in  the  list 

To  what  extent  the  production  of  this  honeydew  is  injurious  is  not 
well  known.  Sometimes  the  affected  plants  do  not  appear  to  suffer,  but 
it  has  been  shown  that  in  some  instances  the  leaves  become  discolored 
through  the  destruction  of  the  chlorophyl  grains  in  the  cells,  and  there 
are  also  other  changes  that  take  place  within  the  leaf  in  consequence 
of  this.  No  further  injury  has  been  noted,  yet  indirectly  it  is  liable  to 
occasion  serious  damage,  inasmuch  as  it  may  attract  aphides  and  other 
insects,  as  well  as  various  kinds  of  parasitic  fungi. 

The  compositioh  of  honey-dew,  as  given  by  Bossingault  and  Zoeller, 
is  48  to  55  percent,  cane  sugar,  28  to  24  per  cent,  of  inverted  sugar,  and 
22  to  19  per  cent,  dextrine.  A  little  of  the  substance  called  vianniie 
has  also  been  detected  in  it.  This  composition  is  exactly  the  same  aa 
that  of  the  manna  collected  by  the  monks  at  Mount  Sinai,  upon  the 
ta/narisk  stung  by  Coccus  manniparug. 

Very  little  is  known  as  to  the  cause  of  this  malady.  It  appears  most 
frequently  in  hot,  dry  weather,  more  particularly  on  plants  that  are  ex- 
posed to  the  direct  rays  of  the  sun.  Some  think  that  it  may  be  due  to 
the  nature  of  the  soil  in  which  the  plants  grow ;  others  that  it  is  a 

*  Science,  January  23,  1885. 

t  Mr.  II.  8.  Hubbard,  of  the  entomological  division  of  the  United  States  Departmeut 
of  Agriculture,  has  observed  several  species  of  leaf  hoppers  (genus  Proeouia)  upon 
the  cotton-plant  and  the  pear  tree,  vhlch  secreted  a  sweet  substance  similar  in  nature 
to  that  produced  by  aphides.  They  possess  the  power  of  electing  the  fluid  ttom 
their  bodies  with  considerable  force.  This  is  done  at  short  and  regamr  intervals,  and 
the  quantity  thrown  out  is  often  sufficient  to  cover  the  leaves  and  iheobjeote  beneath 
the  plants,  making  them  appear  as  if  wet  with  dew. 
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special  pecaliarity  of  certain  individaals.  for  among  a  lot  of  diseased 
plants  a  few  may  be  foond  in  perfect  health ;  while  others  again  attri but  <* 
it  to  some  alteration  in  or  woands  of  the  roots.  There  is  nolhing  know  n 
(»f  tli«  true  cause,  however,  beyond  "these  and  other  like  unattestctl 
tlirorics;  neither  is  there  any  known  remedy  for  the  disease. 


THE  SMUT  OP  TTMOTBY  •—{TiUetia  striwformiSj  Westd.) 

In  May  and  June  my  attention  was  called  to  the  prevalence  of  dis 
tiisi*d  leaves  on  the  timothy  about  Madison,  Wis.  The  affected  plants 
wero  at  this  time  somewhat  smaller  than  those  that  were  not  diseased, 
nsiially  4  to  6  inches  high,  with  only  three  or  four  developed  leaves :  other- 
wiKe  they  presented  no  nnnsual  appearance  when  carelessly  handled. 
On  a  careful  examination,  however,  one  or  more  of  the  leaves  were  fbnnd 
to  be  marked  by  lead-colored,  slightly  thickened  lines,  about  one-sixty- 
fourth  inch  wide  and  one-sixteenth  to  one-fonrth  inch  long,  running 
lengthwise  of  the  leaf. 

Sometimes  but  a  single  line  or  a  series  of  lines  was  to  be  found  on  a 
leaf;  but  usually  there  were  several,  in  many  instances  the  space  be- 
tween the  two  veins  of  the  leaf  being  occupied  by  those  discolorations, 
which  extended  from  the  base  nearly  to  the  apex  (Fig.  1).  When  one 
of  these  loaves  was  cut  or  torn  across,  it  was  found  that  each  of  the 
lead-colored  lines  referred  to  corresponded  to  a  black,  dusty  mass,  oc- 
cupying the  center  of  the  leaf,  and  merely  covered  by  the  epidermis  at 
the  top  and  bottom.  Shortly  afterwards  the  epidermis  ruptured  along 
the  dark  lines,  one  side  usually  tearing  before  the  other,  and  so  exposed 
the  sooty  substance,  which  was  shaken  from  the  cavities  and  dispersed 
by  the  wind,  under  the  action  of  which  the  leaves  were  soon  reduced  to 
brown  shreds,  by  which  the  diseased  plants  could  be  readily  distin- 
guished, even  from  a  distance  (Fig.  2). 

Under  the  microscope  the  dark  mass  filling  the  leaf-cavities  was  found 
to  consist  of  numberless  irregularly  round  or  ovoid,  pale-brown  spores, 
osaally  measuring  10  to  12  fi.  in  diameter,  their  surface  closely  beset 
with  short  spines  (Fig.  3). 

In  its  appearance  to  the  naked  eye,  and  in  its  microscopic  characters, 
this  smat  agrees  closely  with  TilUtia  de  baryana.  F.  de  Waldh.  distrib- 
uted on  Holcm  fnoUis^  from  near  Berlin,  in  Babennorsf  s  Fungi  Europroi, 
No.  3303.  It  is  also  indistinguishable  from  the  English  specimeris  of 
Ustilaffo  salveiij  B.  &  Br.,  on  an  unnamed  grass,  in  Cooke's  Fungi  Britt. 
Exsicc.,  No.  57.  These  species  are  held  to  be  identical  by  SchroBter  outl 
Winter,t  who  replace  these,  together  with  other  other  synonyms,  by  Til- 
Utia gtriceformis  (Westendrop). 

The  species  occurs  in  Europe,  in  the  leaves  otAgrostia  atolonifcra, 
A,  vulgaris^  Oalamagrostia  halleriana^  Milium  effusumj  Holcus  laiiatus, 
II.  moUiSj  Arrhenatherum  avenaceumyBriza  media^  Foa  pratenais^  Dactylic 
glomerata.  Festuca  ovina.  F.  elatior^jSramus  inermi9j  and  LoUumperenne, 
i  have  collected  it  in  Wisconsin,  in  the  spring,  on  timothy  {Phleum  pra- 
tente)  and  on  the  glaucus  wild  iye{Flymii8  OanadensiSf  var.  gUmcifolim); 

*  This  ohapter,  on  a  disease  of  the  most  important  meadow-grass  of  the  Northern 
States,  has  been  prepared  at  the  request  of  ,the  assistant  botanist  of  the  Departmant, 
by  Prof.  William  Trelease. 

tSchnster :  Cohn's  BeitrSge,  znr  BioL  der  Pflanaen,  3.  pp.  366,  S67. 

Winter:  Pilae,  in  Babenhont^B  KxTptogamso^Flora,  1,  p.  108. 
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and  in  Massachasetts,  daring  the  summer,  on  qaack*  grass  (THticum 
repens).  though  most  abundant  on  the  leaves  of  young  plants,  it  is  not 
coufiued  to  them,  but  has  been  found  as  well  on  flowering  speciDiens  of 
timothy  and  quack. 

When  as  abundant  as  it  was  about  Madison  and  other  parts  of  Wis- 
consin, in  1883  and  1884,  the  timothy  smut  is  the  source  of  consider- 
able direct  loss,  by  lessening  the  yield  of  one  of  the  most  raluable 
meadow  grasses.  Its  relationships  are  also  such  that  it  is  open  to  the 
snspicion  of  being  injurious  to  animals  which  are  fed  on  plants  attacked 
by  it. 

During  the  winter  of  1883-'84  considerable  excitement  was  created 
by  the  appearance  of  what  was  supposed  to  be  ^'  foot-and-mouth  dis- 
ease ^  in  Kansas  cattle.  The  disease  was  investigated  by  the  veterin- 
arian of  the  Department  of  Agriculture,  who  traced  it  with  certainty 
to  ergotism.t  In  the  report  on  this  examination  it  is  stated  that  *^sim« 
ilar  cases  which  occurred  about  the  same  time  in  other  localities  were 
cases  of  ergotism.  Professor  Law,  of  Cornell  University,  Professor 
Stalher,  of  the  Iowa  Agricultural  College,  and  Professor  Faville,  of  the 
Colorado  Agricultural  College,  have  seen  similar  cases  in  their  respect- 
ive States,  and  concur  in  the  opinion  that  they  are  due  to  poisoning 
from  ergot."!  During  the  present  year  Dr.  Atkinson,  State  veterin- 
arian of  Wisconsin,  found  cattle  in  that  State  sufi'ering  from  a  similar 
disease  of  the  extremities,  which  he  is  inclined  to  attribute  to  ergotism^ 
as  he  has  informed  me,  and  cases  of  the  same  sort  are* record^  from 
other  localities.  Many  instances  of  abortion  are  also  unquestionably" 
attributable  to  the  presence  of  ergot  in  hay  or  pasturagcj; 

For  a  number  of  years  the  smut  of  Indian  com  {Ustilago  zecB  mays) 
has  been  growing  in  favor  as  a  substitute  for  ergot  in  medical  practice, 
since  it  possesses  active  properties  similar  to  those  of  the  latter  sub- 
stance. So  far  as  I  know  the  smut  of  timothy  has  never  been  examined 
chemically,  nor  have  experiments  been  instituted  to  determine  its  ac- 
tion on  the  animal  system ;  but  until  it  has  been  shown  to  be  harmless 
it  will  be  safe  to  regard  it  with  suspicion,  and  to  avoid  pasturing  grass 
or  feeding  hay  that  is  known  to  contain  much  of  it. 

In  conclusion,'  it  may  be  well  to  extend  the  same  caution  to  another 
smut  {Ustilago panici  glauci.  Wall.),  which  is  ver^' abundant  in  aotamn 
in  the  ovaries  of  the  rusty  pigeon  grass  {Setaria  glauca)^  which,  though 
irenerally  regarded  as  a  weed,  is  said  §  to  furnish  '^  a  considerable  amount 
of  fodder  which  is  as  nutritious  as  Hungarian  grass,  but  not  as  pro- ' 
ducUve.'' 

GEO.  VASEY, 
\^  Botanist. 

Hon.  Norman  J.  Oolman, 

Oammissioner. 

*  Specimens  were  dietributed  on  tliis  boat  in  Ellis'  N.  Amer.  Fongly  No.  1496. 

t  Report  of  the  Department  of  Agricnltnre,  1884,  p.  222. 

1 1,  c,  p.  2124. 

(Vaaey:  Agxioiiltii»L  Graoaes  of  the  United  Statee,  p.  43. 
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Sm  :  I  have  the  honor  to  sabmit  herewith  my  fourteenth  annual  re- 
port. The  work  of  this  division  for  the  past  year  has  been  chiefly  con- 
fined to  the  detection  of  adulterations  of  food,  with  special  reference  to 
batter,  oleomargarine,  butterine,  and  the  fats  nsed  in  the  manufacture 
of  oleomargarine  cheese,  having  in  view  the  discovery  of  a  method  by 
which  the  respective  fats  employed  in  the  manufacture  of  butter  substi- 
tutes may  be  detected  with  the  microscope,  thus  assisting  to  render 
operative  the  law  relating  to  this  subject. 

Chemical  methods  of  testing  butter  and  fats  are  found  to  be  neces- 
sarily slow  and  not  always  satisfactory,  as  is  affirmed  by  the  leading 
chemists  of  Europe  and  America.  Profi  A.  Voclcker,  chemist  of  the 
Boyal  Agricultural  Society  of  England,  recently  acknowledged  before 
a  parliamentsiry  committee  that  the  reasons  why  the  butter  laws  of 
England  were  wholly  inoperative  was  because  there  was  no  chemical 
method  known  to  him  whereby  oleomargarine  could  be  distinguished 
from  butter. 

In  considering  the  fact  that  every  known  fat,  vegetable  and  animal, 
presents  to  the  tonch  and  sight  different  physical  properties,  I  became 
convinced,  fats  being  composite  bodies,  that  the  proportions  of  their 
fatty  combinations  might  vary  and  give  rise  to  different  forms  of  crys- 
talline structure.  Experiments  have  thus  far  demonstrated  the  correct- 
ness of  my  theory. 

Agreeably  with  your  instructions  I  was  present  at  the  annual  meet- 
ing of  the  American  Society  of  Microscopists,  held  at  Cleveland,  Ohio, 
in  August  last,  and  read  a  paper  on  the  crystals  of  butter  and  other 
animal  and  vegetable  fats,  with  illustrations  on  the  blackboard. 

In  consequence  of  the  novelty  and  a'pparent  value  of  the  facts  stated, 
contained  in  discoveries  which  are  the  result  of  years  of  patient  investi- 
gation, the  president  of  the  society.  Prof.  H.  L.  Smith,  of  Hobart  Col- 
lege, Geneva,  N.  T.,  with  my  sanction,  appointed  a  committee  of  five 
men,  experienced  in, microscopy,  to  investigate  and  report  upon  the 
merits  of  the  discoveries.  On  the  following  day  the  chairman  of  said 
committee  stated  publicly",  at  the  morning  meeting,  that  I  had  verified 
every  statement  made.  The  fuH  report  of  this  committee  will  be  pub- 
lished in  the  society's  annual  report. 

I  also  read  a  paper  before  the  chemical  section  of  the  American  As- 
sociation for  the  Advancement  of  Science,  held  at  Ann  Arbor,  Mich., 
in  the  month  of  September,  an  abstract  of  which  is  now  published  by 
the  society. 

By  invitation  of  the  president  of  the  American  Textile  Society  and 
agreeably  with  your  instructions,  I  prepared  and  read,  at  the  annual 
meeting  in  October,  a  paper  relating  to  the  structure  of  textile  fibers 
ami  the  changes  effected  thereon  by  the  action  of  chemical  reagents. 
This  paper  is  included,  as  the  experiments  were  originally  a  part  of  my 
nnpablislied  diviiiion  work. 

(») 
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TEXTILE  FIBEB8. 

The  division  is  frequently  called  upon  to  make  investigation  as  to  th€ 
character  of  textile  fibers  and  fabrics,  not  only  for  the  public  ueuenilly, 
but  also  for  several  Departments  of  the  Government. 

Textile  fibers  are  presented  as  articles  of  manufacture  and  iii  the  raw. 
In  the  former  case  they  may  have  been  dyed,  stained,  or  painted.  It  is 
«ii»vious  that  under  these  conditions  the  fibers  should  be  submitted  to 
chemical  reaction  to  bring  them  as  nearly  as  possible  to  their  normal 
condition. 

Considering  how  well  the  structures  of  the  common  textile  fibers  of 
commerce — cotton,  flax,  ramie,  jute,  manilla  hemp,  silk,  and  wool — have 
been  investigated  and  minutely  described  by  able  and  exact  micruscop- 
ists,  I  will  here  confine  myself  chiefly  to  such  experiments  as  I  have 
personally  made  with  such  fibers,  treating  them  with  chemical  reagents 
while  under  the  objective. 

While  aware  that  this  method  is  not  wholly  new,  I  am  satisfied  that 
comparatively  little  work  has  been  done  in  this  direction,  and  that  a 
wide  field  is  still  open  for  future  research. 

Microscopists  have  to  fortify  themselves  in  every  way  that  will  sus- 
tain, by  truthful  work,  the  value  of  the  microscope  as  a  means  of  re- 
search, sometimes  conducting  their  experiments  uuder  the  most  trying 
circumstances.  Fibers  may  be  so  treated  by  experts  as  to  make  it  difli- 
cult  to  determine  how  their  changed  appearance  has  been  effected,  and 
it  may  happen  in  this  age  of  experiment  and  speculation  that  important 
decisions  in  commercial  transactions  and  in  criminal  causes  may  depend 
upon  their  investigations.  A  case  in  point  will  illustrate  this:  While 
Dr.  Dyrenforth  was  in  charge  of  the  chemical  division  of  the  United 
States  Patent  Office,  a  person  applied  for  a  patent  on  what  ho  called 
'^  cottonized  silk,^  furnishing  specimens.  The  applicant  claimed  to  have 
invented  a  method  of  covering  cotton  fiber  with  a  solution  of  silk  which 
could  be  woven  into  goods  of  various  kinds.  In  order  to  satisfy  the 
public  of  the  reality  of  his  invention,  he  placed  on  exhibition  in  varioas 
localities  specimens  of  silk-like  goods,  in  the  web,  in  skeins  of  thread, 
and  in  ribbons,  representing  the  same  to  be  <^  cottonized  silk." 

Dr.  Dyrenforth,  not  convinced  of  the  reality  of  the  so-called  iuventiOQi 
forwarded  to  this  division  some  fibers  of  the  material  for  investigation. 
These  were  subjected  to  the  usual  tests,  and  the  fibers  were  found  to 
consist  of  pure  silk.  The  fact  was  so  reported,  and  the  application  was 
rejected.  The  microscope  was  thus  usefully  employed  to  protect  manu- 
facturers and  the  public  from  imposition.  It  may  be  well  to  state  briefly 
the  methods  employed  in  detecting  the  real  character  of  the  material. 
The  fibers  were  first  viewed  under  plain  transmitted  light,  secondly  by 
polarized  light  and  selenite  plate.  Since  silk  and  cotton  are  i)olarizing 
bodies,  '^cottonized  silk,"  if  it  could  be  made  as  described,  would  give, 
in  this  case,  the  prismatic  co\(fts  of  both  fibers,  and  the  complementsiry 
colors  would  dift'er  greatly  because  of  the  great  disparity  of  their  re- 
spective polarizing  and  refractive  powers.  The  fact  will  be  observed 
that  a  fiber  of  cotton  presents  the  appearance  of  a  "twisted  ribbon" 
when  viewed  under  the  microscope,  while  a  fiber  of  silk,  owing  to  its 
cylindrical  form,  cannot  twist  upon  itself. 

Again,  the  diameter  of  "cottonized  silk,"  so  called,  would  necessarily 
be  greater  than  that  of  a  fiber  of  silk,  since  by  reason  of  the  shortne^ss 
of  the  original  hairs  of  cotton  fiber  the  silk  solution  would  have  to  be 
applied  to  an  actual  thread  of  cotton  and  not  to  a  single  fiber.  Were  a 
single  fiber  of  such  combination  put  under  a  suitable  objective,  and  a 
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drop  of  nitric  acid  brought  in  contact  with  the  fiber,  it  would  be  seen 
that  the  acid  woaUl  destroy  the  silk  and  leave  the  fibers  of  cotton  un- 
touched, the  latter  being  insoluble  in  cold  nitric  acid.  The  action  of 
mtinatic  acid  is  similar. 

Were  a  fiber  of  cotton  present,  and  a  drop  of  pure  sulphuric  acid 
placed  on  it,  followed  quickly  by  a  drop  of  a  transparent  solution  of  llie 
tiucture  of  ioiline,  a  peculiar  change  in  the  fiber  would  be  seen  to  tnke 
place,  provided  the  right  proportion  of  acid  be  used.  Cotton  fiber,  un- 
der such  conditions  forms  iuto  disks  or  beads  of  a  beautiful  blue  color, 
tiDcl  the  same  efiects  are  still  more  conspicuous  when  the  fiber  of  Hax  is 
.subjected  to  the  same  treatment.  Fig.  1  represents  a  fiber  of  cotton,  sind 
Fig:s.  2, 3,4, 5  fibers  of  flax,  as  they  appear  under  such  treatment.    Every 
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textile  amylaceous  fiber  is  more  or  less  convertible  into  tbesc  forms  by 
strong  sulphuric  acid.  The  fibers  of  cotton,  flax,  and  ramie  are  ex- 
amples of  amylaceous  cellulose;  that  is  to  say,  those  fibers  are  converted 
into  starchy  matter  by  treatment  with  sulphuric  acid.  Therefore  in 
combinations  of  these  fibers  with  non-amylaceous  fiber  (ligneous  or 
woody  fiber)  the  former  will  be  dissolved,  lenvingthe  latter  unchanged; 
the  woody  fibers  remaining  will  prove  suitable  objects  for  microscopical 
examinations. 

Again,  it  might  be  important  to  know  whether  a  certain  pulp  or  com- 
posiuon  contained  flax  in  combination  with  cotton.  The  composition 
might  be  of  such  a  well-digested  character  as  to  destroy  all  appearance 
of  normal  form,  that  is  to  say,  the  "  twisted  ribbon  "  chanictor  of  cotton, 
as  well  as  the  cylindrical  and  jointed  characteristics  of  flax,  might  be 
lost  to  ordinary  view.  In  this  case, make  a  watery  solution  of  the  pul]), 
spread  it  out  thinly  on  a  glass  slide  3  by  1  inch, draw  ofl'  any  superfluous 
water,  then  add  one  or  two  drops  of  a  strong  solution  of  chromic  acid, 
and  place  over  it  a  glass  cover.  When  viewed  under  the  microscope 
any  portion  of  the  joints  of  flax  present  will  appear  of  a  dark-brown 
color.  A  solution  of  iodine  has  a  similar  effect.  The  brown  portions  of 
the  joints  being  nitrogenous,  are  stained  a  yellow  color  by  there-agents 
named,  while  the  fibers  of  cotton,  which  are  devoid  of  nitrogen,  remain 
unstained.  The  fibers  of  flax  may  be  chemically  treate<1  so  as  to  rendiT 
them  of  a  beautiful  white,  silky  appearance  to  the  naked  eye,  but,  when 
examined  under  the  microscope,  the  brown  nitrogenous  matter  of  the 
joints  is  found  still  present,  and  on  using  the  chromic  acid  test  it  be- 
comes deeply  stained.  A  chemical  solution  of  flax,  thereforcy  would 
prove,  for  some  purposes,  undesirable,  owing  to  the  presence  of  this 
hgneous  matter.  Cotton  being  destitute  of  ligneous  matter  will  give  a 
chemically  pure  solution  and  is  on  this  account  better  adapted  than  flax 
for  collodion  compounds* 

It  is  known  that  when  wool  is  treated  with  the  sulphuric  acid  of  com- 
meiceiy  or  in  strong  diluted  sulphuric  acid,  the  surface  scales  of  the  fiber 
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are  liberated  at  one  end  and  appear,  under  a  low  power,  as  hairs  proceed- 
inff  from  tbe  bodj"  of  the  fiber.  Wool  may  remain  tbus  saturate  in  tli€ 
acid  for  several  hours  without  appearing  to  undergo  any  further  change 
SIS  far  as  is  revealed  by  the  microscope.  When  treated  in  mass  i\\  a 
bath  of  sulphuric  acid,  strength  CQo  B.,  for  several  minntes,  and  after- 
wards quickly  washed  in  a  weak  solution  of  soda  and  finally  in  pure 
water  and  dried,  ft  feels  rough  to  the  fingers,  owing  to  the  sepamtiou 
of  the  scales.  I  have  preserved  a  small  quantity  of  wool  thus  treated 
for  the  last  twelve  years,  my  object  being  to  ascertain  whether  the  chemi- 
cal  action  to  which  it  was  exposed  would  impair  its  strength.  Wool  thaa 
treated  seems  to  possess  the  property  of  resisting  the  ravages  of  the  larvae 
of  the  moth.  This  specimen,  although  openly  exposed  for  the  period 
named,  suttiered  no  injury,  while  the  imbrications  appear  to  have  re- 
snmed  their  natural  position  and  appear  finer.  From  these  experiments 
it  w^uld  seem  not  improbable  that  a  new  article  of  commerce  might 
profitably  be  produced,  as  wool  thus  treated  seems  to  be  moth  proof. 

It  is  found  in  practice  that  when  sable  brushes  are  washed  in  a  weak 
solution  of  pure  phenic  alcohol,  and  afterwanls  in  warm  water,  tbe 
moth  worm  will  not  eat  them.  I  mention  this  chemical  fact  because  it 
shows  that  a  change  of  this  material  is  brouglit  about  by  the  ^euol  as 
to  its  edibility,  and  this  may  explain  why  wool  treated  with  sulphuric 
acid  is  rendered  moth-proof. 

The  fibers  of  dyed  black  silk  may  be  viewed  with  interest  under  the 
microscope.  If  a  few  tj^reads  of  its  warp  are  placed  on  a  glass  slide  and 
one  or  two  drops  of  concentrated  nitric  acid  placed  in  contact  wit^  them, 
the  black  color  changes  first  to  ^reen  then  to  blue,  a  lifelike  motion  is 
observed  in  all  the  fibers,  they  appear  marked  crosswise  like  the  rings 
of  an  earth  worm,  the  surface  of  each  fiber  appears  loaded  with  par- 
ticles of  dye-stuff,  and  finally  the  fibers  wholly  dissolve  in  the  acid.  If 
we  now  treat  a  few  threads  of  the  weft  in  the  same  manner,  a  similar 
change  of  color  takes  place.  When  the  fibers  assume  the  blue  color,  a 
dark  line  is  observed  in  the  center  of  each  running  longitudinally  the 
whole  length  (which  dark  line  is  doubtless  the  dividing  line  of  the  two 
original  normal  threads  formed  directly  by  the  two  spinnerets),  the 
dark  air-line  or  shadow  finally  breaks  up,  and  in  the  course  of  a  few 
minutes  the  silk  is  wholly  dissolved.  Were  ramie,  cotton,  flax,  or  hemp 
present,  they  would  be  observed,  as  all  these  fibers  remain  unchanged 
under  this  treatment.  If  wool  be  present,  rapid  decomposition  will  fol- 
low, giving  off  copious  fumes  of  nitrous  acid,  allowing,  however,  suflftcieut 
time  to  observe  the  separation  of  the  scales  of  the  wool  fibers  and  to 
demonstrate  by  observation  under  the  microscope  that  the  fibers  are 
those  of  wool.  In  making  these  experiments  it  is  not  necessary  to  lue  a 
glass  disk  over  the  treated  fibers.  If  a  divsk  or  cover  is  pressed  on  tbeni 
while  undergoing  this  treatment  the  Lifelike  motion  of  tiip  silk  will  not 
be  so  apparent 

PARASITES  IN  DOMESTIC  FOWLS. 

I  have  incidentally  examined  several  sick  domestic  fowls  in  onler  to 
ascertain  their  ailments.  The  first  examined  was  in  a  moribund  condi- 
tion when  received,  and  died  within  an  hour  after  it  was  brought  to  ray 
notice.  Its  comb  was  of  a  deep  red  color,  abnormally  so,  the  tips  being 
somewhat  black.  On  dissection,  its  generai  viscera  presented  nothing 
peculiar,  but  on  removing  that  of  the  thorax  and  ab(l(^men,  the  lixns^ 
excepted,  I  observed,  on  the  intercostal  muscles  bordering  the  ribs,  wbnt 
resembled  a  superficial  reddish  pigment,  in  streaks,  while  small  si>ecks 
of  various  forms  covered  the  lining  of  the  abdominal  cavity.    These  va- 
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ricd  from  the  size  of  a  pin  point  to  that  of  a  small  pin  bead.  On  removing 
a  small  ])ortioii  of  this  colored  substance,  and  viewing  it  nnder  a  suitable 
power  of  the  microscope,  I  found  it  to  consist  of  living  mites  (wcart),  in 
various  stages  of  growth.  I  next  removed  a  small  portion  of  the  lung 
tissue,  and,  placing  it  under  the  microscope,  again  discovered  several 
living  mites.  Another  portion  was  removed  from  the  lungs,  not  ex- 
coedinj;  half  a  grain  in  weight,  when  three  more  mites  were  discovered. 
These  last  were  so  lively  that  it  was  difficult  to  keep  them  long  in  view 
without  changing  the  glass  slips  on  which  thej'  were  placed. 

This  mite  closely  resembles  Ci^to/eic/fcM«  «arc()p/(/iV7e*(Mfegnin),  although 
this  species  has  not  hitherto  been  found  in  such  habitats  as  above  de- 
scribed. M6gnin  stales  tha't  the  Cytoleivhtis  aarcoptoides  causes  the  death 
of  both  wild  and  domestic  fowl :  **  They  are  found  in  the  air- passages 
of  the  lungs,  in  the  bronchial  tubes  and  their  divisions,  in  the  bones  with 
which  the  air  sacs  communicate,  and  in  other  cavities.  They  are  also 
found  in  the  bronchi  of  birds,  and,  when  they  are  extremely  numerous, 
cause  titiilations  of  the  bronchial  mucous  membrane,  indicated  by  a 
slight  cough,  in  some  cases  causing  symptoms  of  asphyxia  and  conges- 
tion, to  which  the  birds  may  succumb."  He  instances  an  example  in  the 
case  of  a  pheasant,  in  which,  when  dissected,  this  obstruction  of  the 
bronchi  was  well  manifested*    (See  cuts  1  and  2.) 


I 

GytolelctinA  BtfooptoidML  LamlnorioptM  gamnomm. 

I  think  it  probable  that  these  mites,  after  th^y  have  effected  a  lodg- 
ment in  the  lungs,  bore  through  the  pleura  and  invade  the  thoracic  and 
abdominal  cavities,  where  they  breed  in  large  numbers,  producing  great 
irritation  and  ultimately  death.  * 

Abont  two  months  after  the  first  dissection,  a  second  fowl  in  a  mori- 
bund condition  was  brought  to  me  by  the  same  gentlemen  who  brought 
the  first.  The  comb  of  this  fowl  vas  highly  engorged,  and  the  tips  wore 
black.  Its  crop  was  greatly  distended.  It  was  unable  to  stand  up, 
breathed  with  diflSculty,  yet  exhibited  considerable  strength  when  about 
to  be  killed.  It  bad  been  sickly  for  the  previous  four  weeks.  I  took 
the  precaution  in  this  case  to  remove  the  skin,  so  that  I  could  examine 
the  cellalar  tissue,  when  I  obserted  great  numbers  of  small,  white, 
opaque  specks,  of  various  dimeuBions,  varying  in  size  from  the  onehuu- 
(liedth  of  an  Inch  to  the  one- twelfth  of  an  inch  in  diameter.  When 
viewed  under  the  microscope,  the  tissue  showed  within  its  folds  and  cell 
Btructnre  numerous  mites,  which  x)roved  on  examination  to  be  Lamino- 
Hopies  gallinorum  (M^gnin).* 

*For  tho  epeciilo  determiQation  of  those  Mi  tea  I  am  indebted  to  Z>r.  C.  V.  Riley. 
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Further  in  vestiga  Hon  showed  that  the  opaque  roarkings  above  alluded 
to  contained,  in  many  instances,  the  remains  of  one  ormoreof  thes^ 
mites.  The  substance  of  the  opaque  specks  was  calcareous.  Thehabi* 
tat  of  these  mites  seemed  to  be  confined  to  the  cellular  tissue  wholly. 
I  examined  the  viscera  and  cavities  of  this  fowl,  but  found  neither  liV- 
ing  mites  nor  their  remains  nor  calcareous  specks.  Megnin  states  that 
in  Europe  this  acarus  has  been  found  in  all  turkey  hens,  and  especially 
in  foreign  turkeys  of  the  family  Phasania.  He  says  that  these  acari 
gather  in  millions  in  the  cellular  tissue  and  destroy  the  fibers,  but  with- 
out causing  any  other  change  than  the  production  of  the  calcareous  con- 
cretions s])oken  of.  He  further  says:  "  They  have  been  noticed  in  such 
numbers  in  old  birds  as  to  leave  no  doubt  as  to  their  being  the  cause  of 
death."  The  existence  of  cither  of  the  mites  above  described  in  Ameri- 
can fowl  has  not  hitherto  been  known.  In  this  same  fowl  I  fonud  thou- 
sands of  encysted  nematoids,  resembling,  when  viewed  under  a  low 
power  of  the  microscope,  trichina  spiralis;  but  when  removed  from 
their  watery  cysts  and  viewed  under  a  power  of  about  600  diameters, 
they  seemed  to  be  of  an  undescnbed  species. 

These  encysted  worms  are  wholly  confined  to  the  muscular  coating  of 
the  stomach  and  intestines. 

On  examining  a  third  fowl,  which  was  dead  when  brought  to  me,  I 
found  in  its  cellular  tissue  numerous  mites  of  the  species  gallinorum^ 
above  described.  From  the  results  of  these  examinations,  it  seems 
probable  that  a  considerable  amount  of  disease  prevailing  among  Ameri- 
can domestic  fowls  and  not  referable  to  any  known  type,  may  be  due  to 
the  presence  of  such  parasites  as  I  found  in  the  cases  above  mentioned. 
Investigation  in  this  direction  may  therefore  have  an  important  bear- 
ing on  the  healthful  raising  of  domestic  fowls. 

I  would  suggest  that  carbolic  acid,  or  other  disinfectants,  sprinkled 
in  and  about  nests  and  on  the  floors  of  henneries,  might  prove  useful  as 
an  antidote  in  cases  similar  to  the  above,  as  well  as  in  cases  where  the 
exterior  of  the  fowl  is  infested.  Since  this  discovery  was  made,  a  West- 
ern correspondent,  Mr.  T.  B.  Redding, writes  from  Greencastle,  Ind.,  that 
the  identical  species  of  mite  described  above  has  been  found  in  domes- 
tic fowls  in  his  locality. 

PUNOI. 

I  have  prepared  a  collection  of  water-color  drawings,  numbering  about 
eight  hundred  plates,  representing  the  leading  types  of  the  genera  and 
Kpfcies  of  fungi,  embracing  many  of  the  edible  and  poisonous  species 
found  in  the  United  States,  together  with  the  types  of  genera  and 
sjiecics  of  the  principal  microscopic  fungi  which  pre>  on  living  plants 
or  are  otherwise  prejudicial  to  their  healthy  growth. 

The  edible  fungi  of  the  United  States  at  present  known  consist  of 
about  one  hundred  and  thirty  species.  Mycologists  and  others  inter- 
ested will  probably  find  in  this  exhibit  a  larger  number  of  drawings  of 
native  species  than  can  be  found  elsewhere. 

The  microscopic  fungi  are  selected  from  collections  made  by  Dr.  M. 
C.  Cooke,  Prof.  Charles  Peck,  Dr.  Curtis,  and  other  noted  mycologists, 
many  of  them  having  been  prepared  especially  for  this  division.  I 
have  also  prepared  a  descriptive  catalogue  of  this  collection. 

TESTS  OF  BUTTER  AND  OTHSB  FATS. 

A  little  over  eight  years  ago  I  made  my  first  experiments  relating  to 
oleomargarine  and  butter,  my  prime  object  being  to  find  a  mode  by 
which  these  substances  could  be  distinguished  one  from  the  other. 
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Frequent  occasion  for  experiment  has  since  been  afforded,  in  testa  of 
butter  samples  of  nncertaiu  or  snspicious  origin,  and  I  have  made  the 
discovery  that  when  it  is  boiled  and  cooled  slowly  for  ii  ])eriod  of 
twentj^-four  hours,  at  a  temperature  of  from  50^  to  70°  F.,  it  not  only 
becomes  crystallized,  but,  with  proper  mounting  and  the  use  of  polarized 
light,  it  exhibits  on  each  crystal  a  well-defined  figure,  resembling  what 
is  known  as  the  cross  of  St.  Andrew.  In  course  of  time,  the  period 
ranging  from  a  few  days  to  a  few  weeks,  according  to  the  quality  of  the 
butter  used  and  the  temperature  to  which  it  is  exposed,  the  crystals, 
which  at  first  are  globular,  degenerate,  giving  way  to  numerous  rosetto- 
like  forms  peculiar  to  butter. 

I  have  also  demonstrated  that  the  crystals  of  butter  and  lard  re- 
spectively differ  essentisdly  from  each  other,  and  may  be  distinguished 
at  once,  one  from  the  other,  when  properly  prei)ared.  The  crystals  of 
newly-made  butter,  when  boiled,  are  globular  and  present  a  dotted  ap- 
pearance, due  to  the  projection  of  numerous  short  spines.  Those  of 
beef  have  long  biserrated  spines  proceeding  from  a  common  center, 
while  lard  gives  a  strictly  stellar  or  star-like  form,  proceeding  from  a 
dense,  opaque  center,  which  appears  to  be  granulated. 

These  new  facts  led  me  to  experiment  with  other  fats,  vegetable  and 
animal,  with  a  view  to  determining  whether  the  fats  of  other  animals 
and  of  vegetables  may  not  have  other  crystalline  forms  peculiar  to  them- 
selves, and  of  such  definite  structure  as  might  lead  to  their  detection 
when  fraudulently  combined  with  other  fats  in  medicinal  compounds, 
&e.  I  have  made  numerous  experiments  to  that  end,  and  have  found 
that  the  normal  crystals  of  several  fats,  which  have  not  heretofore  been 
examined  with  sufficient  accuracy,  maybe  distinguished  from  all  others 
tiioB  £ar  examined.  For  example,  cacao  butter,  when  its  consistency  is 
very  much  reduced  with  sweet  oil,  gives  a  most  beautiful  and  perfect 
discoid  crystal.  Spermaceti,  white  beeswax  and  paraffine,  treated  in 
the  same  way  give  other  forms,  but  as  yet  I  am  unable  to  obtain  the 
highest  crystalline  forms  of  these  last-mentioned  fats. 

The  utility  of  these  investigations  in  animal  and  vegetable  fats  may 
be  inferred  from  the  fact  that  in  eacli  of  the  prosecutions  lately  brought 
against  fraudulent  butter  dealers  and  venders,  in  the  city  of  Washing- 
ton, tiie  accused,  in  every  Instance,  acknowledged  that  my  evidence 
against  them  was  correct,  and  that  they  had  sold  tallow  compounds  as 
butter. 

As  a  result  of  this  detection  of  fraudulent  compounds,  about  sixty 
hawkers,  men  and  women,  who,  under  the  guise  of  farmers,  have  been 
oflering  for  sale,  from  door  to  door,  compounds  of  tallow,  lard,  and  cot- 
ton-seed oil,  mixed  with  inferior  butter,  as  genuine  creamery  butter, 
have  abandoned  their  calling. 

KXAMINATION  OF  BUTTER  AND  ITS  SUBSTITUTES. 

In  making  examinations  of  butter  and  its  substitutes,  a  specimen  of 
the  suspected  article  is  placed  between  two  small  pieces  of  glass,  using 
for  one  the  ordinary  microscopic  slide  3  by  1  inch,  and  for  the  other  a 
thick  microscopic  disk;  then  compress  the  specimen  sufficiently  to  give 
a  thin  translucent  cloud.  If  white  opaque  particles  are  observed  be- 
tween the  glasses,  there  is  reason  to  believe  that  the  substance  is  a 
fatty  compound.  If  the  experimenter  will  first  practice  with  lard  in  an 
atmosphere  of  moderate  temperature,  he  will  observe  the  white  specks 
of  fat  alluded  to.  Should  the  cloud  be  very  even  throughout,  it  is 
probably  either  pure  butter  or  newly-made  butterine. 
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Before  prooeedisg  ftirther  -with  the  microscope  a  portion  of  the  ^ 
pies  is  usually  submitted  for  examination  to  a  test  with  sulphuric  aci^ 

While  these  two  simple  tests  will  always  distinguish  true  olcomargi 
rinc  from  butter  their  result  is  less  decisive  in  the  case  of  buttchol 
owiug  to  its  coDtainiug  a  considerable  proportion  of  butter.    Hence  ^ 
is  often  necessary  to  subject  what  appears  to  be  genuhie  batter  to| 
closer  examination.    When  this  is  the  case,  resort  is  a«^in  had -to  tf 
microscope,  first  removing  any  salt  present  by  pre^^sing  a  portion  oft! 
substance  through  the  meshes  of  fine  cambric  musliu,  then  mount! 
the  specimen  with  as  little  friction  as  possible,  aud  viewing  it  by  plai 
transmitted  light  under  a  power  of  about  75  diameters.    If  well-defiii 
crystals  of  fat  are  present  they  are  at  once  seen.    Should  the  cry&t; 
be  in  the  amorphous  state  they  may  not  be  seen  in  this  way.    I  thei 
resort  to  polarize  light  when  very  minute  fatty  crystals  are  at  ono( 
detected,  if  present,  provided  the  polarizer  is  rotated  uutil  its  face  angh 
is  at  right  angles  with  that  of  the  analyzer.    Push  the  polarizer  dowi 
as  low  as  the  stand  will  permit.    By  this  means  a  darker  ground  il^ 
produced,  aud  the  bright  specks  or  light  shades  of  fat  will  appear  in^ 
view  over  the  dar^  ground.  ' 

When  amorphous  crystals  are  detected  by  this  means  it  is  desirable  to 
ascertain  whether  they  are  of  beef  or  lard. 

Boil  about  1  ounce  of  the  substance  and  cool  it  slowly.  The  next 
step  is  to  examine  under  the  microscope  a  portion  of  it  thus  prepared. 
To  accomplish  this  it  will  be  necessary  to  prepare  by  any  of  the  well- 
known  means  on  a  glass  slide  of  1  by  3  inches,  a  varnish  ring  one  hon- 
dredth  of  an  inch  in  thickness  when  dry.  Put  a  single  drop  of  any 
thick^  transparent  oil  within  the  varnish  circle  and  place  in  contact  with 
the  oil  a  vei^  small  portion  of  the  suspected  substance.  Use  a  point, 
such  as  that  of  a  pin  or  needle,  to  separate  the  floating  £fttty  substance 
into  very  fine  granule^  (crystals).  Place  a  suitable  glass  disk  or 
•*  cover '^  over  the  oil  and  press  it  gently  down  so  that  it  will  come  in 
contact  with  the  varnish  ring,  which  should  receive  one  coat  of  Tarnish 
just  before  the  slide  is  used  and  should  be  of  sufficient  thickness  to 
protect  the*  crystals  from  pressure  by  the  cover.  The  object  may  now 
be  viewed  by  plain  transmitted  light.  If  the  crystals  exhibit  a  well- 
defined  stellar  form,  such  as  Figs.  13, 14,  or  15,  the  substance  is  lard; 
if  such  as  18  it  is  beef  fat.  The  latter  should  be  viewed  with  the  high 
powers,  so  as  to  observe  the  biserrated  form  of  the  individual  spines  of 
which  the  perfect  crystal  consists.  If  butter  crystals  are  pres<^nt,  they 
may  be  of  one  or  both  forms,  globular  or  rosette.  (See  Figs.  7, 8, 9,  and 
5,  Plate  1.) 

In  Plate  I,  Fig.  1  represents  the  crystals  of  boiled  butter  as  seen  by 
a  pocket  lens:  Fig.  2,  highly  magnified  crystals  of  butter  from  a  breed 
of  Shorthorn,  Devon,  and  Tennessee  native  cattle,  showing  the  "  cross" 
under  polarized  light:  Fig.  3,  crystals  of  butter  from  a  breed  of  pure 
Aldemey ;  Fig.  4,  highly  magnified  crystals  of  Tennessee  butter  under 
plain  transmitted  light ;  Fig.  5,  a  budding  crystal  of  Tennessee  butter; 
Fig.  6,  the  indented  crystal  peculiar  to  Tennessee  butter  of  this  grade; 
Fig.  7,  a  crystal  of  butter  from  Huron  County,  Ohio ;  Fig.  8,  the  rosette 
form  of  secondary  crystallization  of  butter  as  seen  under  polarized  light 
and  selenite  plate;  Fig.  9,  secondary  crystallization  of  butter  under  po- 
larized light  without  selenite  plate ;  Fig.  10,  a  crystal  of  butter  under 
polarized  light  and  selenite  plate ;  Fig.  11,  a  crystal  of  oleomargarine 
under  polarized  light,  in  which  sample  a  large  proportion  of  butter  is  com- 
bined with  lard,  the  presence  of  butter  being  indicated  by  the  "cross" 
and  that  of  lard  by  ^^  spines  ^ ;  Fig.  12,  the  same  crystal  under  polarized 
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lifbt  and  selenite  plate;  Fi^sr.  13f  pressed  lard  under  transmitted  light ; 
Fig.  14,  rendered  lard,  strained  to  remove  nitrogenons  bodies ;  Fig.  16, 
the  same  crystal  nnder  polarized  light  and  selenite  plate ;  Fig.  16,  homo- 
ireiieotts  olemargarine  under  polarized  light  and  selenite  plate;  Fig.  17, 
pure  butter  under  polarized  light  and  selenite  plate ;  Fig.  18,  beef  fat 
lii^^iily  magnified  under  polarized  light  and  selenite  plate.  The  magni- 
fviug  x>ower  employed  in  the  investigation  of  the  above  crystals,  with 
the  exception  of  Fig.  18,  varies  from  ten  to  five  hundred  diameters^  and 
hi  Fig.  18  from  seventy -five  to  five  hundred  diameters. 

TO  SBPARATB  BUTTER  0BYSTAL8. 

The  method  employed  to  crystallize  butter  and  separate  the  crystals, 
so  that  they  may  be  seen  by  the  naked  eye,  is  this:  Procure  a  speci- 
men of  pure  butter  and  boil  it  in  a  test  tube  or  tin  pan  for  a  period 
of  several  seconds,  pour  the  liquid  portion  off  in  a  cup  or  other  suita- 
ble vessel,  and  put  it  in  a  cool  place  to  crystallize;  allow  the  cooling 
process  to  continue  from  twelve  to  twenty-four  hours.  Kemove  with 
the  point  of  a  penknife  a  few  grains  of  the  butter  thus  treated,  place  it 
on  a  slip  of  glass  and  pour  over  it  a  few  drops  of  alcohol.  The  crys- 
tals may  then  be  easily  separated  from  each  other  by  means  of  a  needle. 
A  solution  of  alcohol  in  a  concentrated  solution  of  pure  carbolic  acid  in 
the  proportion  of  ten  parts  by  measure  of  the  fb:*st  to  one  part  of  the 
last,  will  prove  more  satisfactory  in  separating  the  crystals  than  alcohol 
alone.  If  the  crystals  are  viewed  by  a  pocket  lens  they  will  appear  like 
60  many  insect  eggs.  (See  Fig.  1.)  Beef  and  lard  fats  may  be  treated 
in  like  manner,  but  in  practice  it  will  be  found  that  the  crystals  of  these 
&t8  are  not  so  easily  separated,  owing  to  their  long  spines  interlocking 
with  each  other.  Nine  years  ago,  whUe  making  some  experiments  with 
butter,  I  first  observed  that  boiled  butter  exhibited  small  crystals  some- 
what stellar,  but  gave  no  further  attention  to  the  fact  until  May  last 
For  the  purpose  of  determining  the  real  character  of  the  crystals  I  pro- 
cured a  sample  of  pure  dairy  butter  from  Ohio.  This  was  boUed,  and 
when  cold  I  examined  it  under  a  power  of  75  diameters.  To  my  surprise 
globular  bodies  were  found,  having  apparently  a  very  fine  fibrous  struct- 
ure. When  subjected  to  polarized  light  a  cross  consisting  of  arms  of 
equal  length  was  observed  on  each  crystal.  (See  Figs.  2  and  3.)  On 
rotating  the  poles  the  cross  of  each  crystal  rotated.  On  rotating  the 
glass  on  which  the  specimen  of  butter  was  mounted  the  crosses  remained 
stationary,  thus  showing  that  the  appearance  of  the  cross  depends  on 
the  fact  that  the  crystals  are  (1)  globular^2)  polarizing  bodies,  (3)  trans- 
lucent, and  (4)  comparatively  smooth.  Were  they  opaque  or  non-polar- 
izing, or  did  they  consist  of  long  spines  causing  great  divergence  of  the 
rays  of  light,  no  image  of  the  cross  would  be  visible.  But  from  whatever 
cause  the  appearance  of  the  cross  on  butter  crystals  arises,  its  constant 
appearance  on  new  butter  under  the  conditions  above  described  is  a  fact 
beyond  any  question,  and,  so  far  as  my  experience  goes,  the  better  tix* 
quality  of  the  butter,  the  more  clearly  defined  is  the  cross.  It  is  black, 
large,  and  well  defined.  When  these  crystals  are  under  polarized  lijiljt 
and  a  selenite  plate,  they  exhibit  aU  the  colors  of  the  rainbow  and  are 
exceedingly  interesting  objects.    (See  Fig.  10.) 

In  order  to  leave  no  room  for  doubt  respecting  these  crystals  being 
peculiar  to  butter,  I  had  cream  churned,  through  the  kindness  of  Mr. 
Frank  K.  Ward,  of  Washington,  and  a  fine  sample  of  granulated  but- 
ter made  in  my  presence,  a  portion  of  which  was  secured  ;  also  a  portion 
of  butter  frt)m  another  lot  made  in  my  absence.    The  first  lot  was  made 
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of  pure  Alderney  cream,  the  Beoond  firom  mixed  eream.  The  samples 
were  kept  apart  in  separate  boxes,  boiled,  cooled  slowly,  and  examines! 
according  to  the  methods  described.  Both  samples  gave  the  globular 
crystals,  showing  the  cross.  These  crystals  varied  in  diameter  from 
firtcon  ten-thousandths  to  one  one-hundredth  of  an  inch.  Very  lar^c 
crystals,  such  as  the  latter,  show  the  cross  but  dimly,  whUe  the  smnll 
ones  show  it  distinctly.  To  this  date  I  have  received  several  samples 
of  butter  from  Tennessee,  Ohio,  Kew  York,  Maryland,  Virginia,  and  the 
District  of  Columbia.  All  exhibited  one  or  both  forms  of  the  crystals 
common  to  butter,  but  generally  the  globular  only.  Pure  market  or 
store  butter,  which  has  been  exposed  to  high  temperature  for  several 
months,  exhibits  a  greater  number  of  the  rosette  forms,  measuring  only 
about' fifteen  ten-thousandths  of  an  inch.  In  general  it  may  be  said 
that,  as  butter  loses  its  freshness,  either  through  age,  heat,  or  other 
causes,  the  globular  crystals,  with  the  cross  which  appears  upon  them, 
tend  to  give  way  to  the  rosette-like  forms  shown  in  Figs.  8  and  9,  while 
inferior  butter  appears  to  show  the  rosette-like  forms  much  sooner  than 
that  of  the  best  quality.  These  latter  forms  appear  to  result  from  the 
breaking  up  of  the  globular  crystals,  in  the  center  of  which  speck  after 

rk  appears  to  expand  into  the  rosette-like  form  and  float  away. 
Fig.  5.) 

In  examining  the  two  butters  received  from  Mr.  Ward,  I  observed  a 
material  difference  in  their  appearance.  Although  all  exhibited  tlie 
peculiar  typical  cross  of  St.  Andrew,  some  brands  exhibited  globular 
crystals  much  more  bright  in  color  than  others.  The  butter  received 
from  Tennessee  exhibited  a  peculiar  indentation  in  the  large  crystals ; 
and  so  well  defined  is  this  peculiarity  that  this  brand  may  at  once  be  dis- 
tinguished from  all  others  I  haVe  yet  examined.  (See  Fig.  6.)  Several 
butters  examined  in  May  last,  made  fron  milk  of  cows  fed  on  dry  feed, 
exhibited  crystals  more  brilliant  in  appearance  than  those  fed  on  grass 
in  July.  I  think  it  probable  that  the  butter  crystals  of  different  breeds 
may  yet  be  distinguished  firom  each  other  by  some  marked  peculiarities, 
although  preserving  always  well-defined  features  common  to  butter. 

The  globular  cr^^stals  of  some  butters  are  exceedingly  transparent ; 
in  this  case  a  very  low  power  of  the  microscope  should  be  used  for  ex- 
aminations ]  an  inch  and  a  half  objective  serves  the  purpose. 

Exceedingly  small  globular  batter  crystals  may  arise  from  one  or  two 
causes,  such  as  from  the  oily  characters  of  the  butter,  or  by  cooling  the 
boiled  butter  too  quickly.  All  boUed  samples  should  be  kept  in  a  dark 
cool  place  to  prevent  the  crystals  from  passing  to  the  secondary'  stage 
characterized  by  the  rosette-like  forms.  At  high  temperature,  such  as 
100^  F,,  the  globular  crystals  all  dissolve.  Should  these  precautions 
be  neglected  effective  crystallization  will  not  take  place  and  the  cross 
will  not  be  discovered. 

HOUNTINO  BTJTTEB  CBTSTAL8. 

A  practical  microscopist  will  readily  perceive  that  from  the  very  nature 
of  iho  crystals  great  care  must  be  exercised  in  mounting  them.  The 
globular  crystals  should  not  be  crushed;  neither  should  they  be  exposc<l 
to  light  except  when  necessary,  or  to  a  temperature  of  over  70<^  or  15"^ 
F.  At  950  I  found  the  crystals  of  Tennessee  butter  dissolve  while  the 
Wanl  butter  crystals  at  the  same  temperature  retained  very  nearly  their 
normal  form. 

In  order  to  crystallize  solid  fats  and  show  their  normal  crystals  it  is 
necessary  first  to  boil  them  with  sweet  oil.  When  cold,  the  composition 
shonld  be  of  the  consistency  of  butter.    Oacao  batter  should  be  made 
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80  liqaid  when  cold  that  its  crystals  will  swim  incrnsted  on  the  surface 
of  the  oil.  When  a  little  of  this  floating  incrustatiou  is  braised  frently 
in  oil  and  mounted,  beautiful  discoid  crystals  will  appear  under  the  mi- 
croscope. When  normal  crystals  of  fat  of  any  description  are  mounted 
in  oil  it  is  difficult  to  preserve  specimens  of  them  for  a  long  period, 
owing  to  their  tendency  to  dissolve,  especially  at  temperatures  exceeding 
80OF. 

CHKMIOAL   TESTS  POB   BXJTTEB,  OLXOMABOABIini,  AHD  BX7TTBBIIIB. 

Oieomargarlne  made  under  the  French  patent,  consisting  mostly  of 
beef  fat,  is  easily  detected  by  poaring  a  few  drops  of  concentrated  sul- 
phuric acid  on  a  portion  about  the  size  of  a  bean  and  mixing  quickly 
with  a  glass  rod.  The  mass  at  once  assumes  a  light  amber  tint,  soon 
turning  darker  and  richer  in  color.  After  a  period  of  fix>m  fifteen  to 
thirty  minutes  it  turns  to  a  well-defined  crimson  scarlet.  After  a  lapse 
of  twenty-four  hours  it  becomes  the  color  of  dark  walnut. 

Within  the  last  six  months  I  have  failed  to  find  any  of  this  grade  of 
butter  substitute  in  Washington  markets.  It  is  giving  way  to  various 
cheaper  compounds,  known  as  butterine. 

True  oleomargarine  may  be  detected  also  by  boiline  a  sample  of  it  in 
an  iron  spoon,  when  the  odor  of  burnt  fkt  is  given  oil.  Butterine  can- 
not be  tested  by  this  process  satis&ctorily,  owing  to  the  presence  of 
butter  in  the  mixture,  the  butyric  acid  of  the  butter  being  the  most 
prominent  odor  observed. 

If  samples  of  pure  butter,  oleomargarine,  and  butterine  are  exposed  to 
a  temperature  of  75<^  F.,  for  a  period  of  one  hour,  the  last  named  will 
become  slightly  glossy,  and  at  85^  will  become  almost  semi-fluid,  while 
the  other  two  samples  named  will  not' appear  to  the  naked  eye  to  be 
thus  affected  and  will  preserve  their  sharp  angles. 

When  oleomargarine  or  butterine  is  newly  made,  crystals  of  &t  are 
seldom  observed  in  it  when  viewed  under  the  microscope;  but  in  course 
of  time,  owing  to  their  being  subjected  to  light  and  increased  rise  of 
temperature  in  the  stores,  both  exhibit  crystals  of  fat  more  or  less.    In 
the  butter  substitutes  of  commerce,  the  crystals  are  seldom  absent,  but 
dark,  nitrogenous,  yellow,  translacent  bodies  are  always  seen  in  them 
and  are  characteristic  of  them.    These  latter  substances  are  never  found 
in  pure  butter.    When  butter  substitutes  are  sold  as  butter,  they  ex- 1 
hibit  only  the  faint  odor  and  taste  of  butter,  and  one  is  puzzled  to  know  i 
whether  the  article  is  genuine  or  not.    In  such  cases  it  will  generally  be  , 
found  to  be  either  oleomargarine  or  butterine.    When  the  suspected 
substance  has  a  bad  odor,  and  tastes  like  butter,  it  is  probably  old  but- 1 
ter,  provided  it  exhibits  no  dark  yellow  bodies  when  viewed  under  a ' 
power  varying  from  75  to  260  diameters. 

HOW  TO  DETEOT  THE  OBYSTAXS  OF  LABD  BY  TEE  NAKED  EYE. 

Procure  a  piece  of  glass;  place  a  small  portion  of  the  lard  on  it,  cov- 
ering  it  with  a  thick  microscopic  glass  disk }  press  the  parts  together  so 
as  to  form  a  thfn  film  of  the  lard  between,  as  described  in  the  case  of 
butter.  Yiew  the  glass  and  lard  thus  secured  before  a  strong  light, 
when  white  specks  will  be  observed  in  the  lard.  The  transparent  por- 
tion represents  the  oil,  the  white  si>ecks  the  crystals  of  fat.  In  this 
way  fats  may  frequently  be  detected  in  oleomargarine  and  butterine. 
Pure  butter  treated  in  this  way  exhibits  a  plain,  even  color.  Mixed 
butters  have  a  streaky  api)earanGe,  owing  to  their  different  densities 
and  colors. 
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aSlTEBAL  NOTES. 

Oleomargarine,  when  made  under  the  formula  of  the  French  patent, 
is  composed  mostly  of  beef  fat  churned  with  milk  and  colored  with  an- 
natto. 

Butteriue  is  said  to  be  composed  of  the  proportion  of  lanl,  4  pounds; 
tallow,  4  pounds,  and  creamery  butter,  2  pounds.  A  lower  grade  is 
made  as  follows:  Cotton-seed  oil,  4  liounds;  tallow,  4  poumls;  low 
grade  of  butter,  2  pounds. 

It  will  be  seen,  from  the  two  compositions  of  butteriue  above  given, 
that  the  sulphuric-acid  test  would  act  differently  in  each  case.  I  there- 
fore advise  the  polariscopio  test  as  the  most  effective  for  these  oompo- 
sitions. 

EDIBLE  MUSHEOOMS  OP  THE  UNITED  STATES. 

For  several  years  past,  the  microscopic  division  of  the  Department  of 
Agriculture  has  been  in  receipt  of  numerous  letters  from  its  re^lar 
correspondents  and  others,  from  which  it  appears  that,  in  various  lo«aJi- 
ties  representing  almost  every  section  and  climate  of  the  Union,  there 
are  found  large  quantities  of  edible  mushrooms  and  other  allied  fungi, 
few  of  which  are,  however,  utilized,  owing  to  the  inability  of  the  ^reat 
majority  of  the  people  to  distinguisli  the  edible  species  from  the  poison- 
ous ones.  To  obtain  some  clear  and  trustworthy  criteria  by  which  to 
make  this  essential  distinction^  has  been  the  object  of  the  various  com- 
munications received,  and  in  view  of  the  highly  nutritious  properties  of 
this  class  of  esculents,  and  of  the  great  possible  value  of  their  aggregate 
product  as  indicated  by  the  vast  quantities  produced  in  countries  where 
attention  is  given  to  their  cultivation,  the  importance  of  a  satisfiictoiy 
answer  to  these  inquiries  will  be  readily  appreciated. 

FOOD  YALTTE  OF  MUSHROOMS. 

Bohllrausch  and  Siegel,  who  claim  to  have  made  exhaustive  investi- 
gations into  the  food  values  of  mushrooms,  state  that  ^<  many  species 
deserve  to  be  placed  beside  meat  as  sources  of  nitrogenous  nutriment,'^ 
and  their  analysis,  if  correct,  fully  bears  out  the  statement.  They  find 
in  100  parts  of  dried  Morchella  esculenta  35.18  per  cent,  of  protein ;  in 
Eelvella  esculenta  2C.31  per  cent,  of  protein,  from  46  to  49  per  cent  of 
potassium,  salts,  and  phosphoric  acid,  2.3  per  cent,  of  fatty  matter,  and 
a  considerable  quantity  of  sugar.  The  Boletus  edulis  they  represent  as 
containing  in  100  parts  of  the  dried  substance  22.82  per  cent,  of  protein. 
The  nitrogenous  values  of  different  foods  as  compared  with  the  mush- 
room are  stated  as  follows :  Protein  substance  calculated  for  100  parts 
of  bread,  8.03 ;  of  oatmeal,  9.74 ;  of  barley -bread,  6.39 ;  of  leguminous 
fruits,  27.05 ;  of  potatoes,  4.85 ;  or  mushrooms,  33.0.  A  much  larger  pro- 
portion of  the  various  kinds  of  mushrooms  are  edible  than  is  genendly 
supposed,  bnt  a  prejudice  has  grown  up  concerning  them  in  this  coun- 
try which  will  take  some  time  to  eradicate ;  nevertheless,  they  con- 
tribute so  considerable  a  portion  of  the  food  product  of  the  world  that 
we  may  be  sure  their  value  will  not  be  permanently  overlooked,  espec 
ially  when  we  consider  our  large  accessions  of  population  from  ooun- 
tries  in  which  the  mushroom  is  a  familiar  and  much-prized  edible. 

In  France  mushrooms  form  a  very  large  article  of  consumption  and 
are  widely  cultivated.  The  mushroom  beds  cultivated  in  the  caves  are 
frequently  miles  in  extent.    A  cave  at  Mery  is  mentioned  as  oontainiDg, 
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in  18C7, 21  miles  of  beds,  and  producing^  uot  less  than  3,000  pounds  in 
weight  daily.  Another  at  Frepillon  contains  16  miles  of  beds.  The 
catacombs  and  quarries  of  Paris  and  vicinity  and  the  caves  of  Moulin 
de  la  Koche,  Sous  Bicetre,  and  Bagnenz  produce  immense  quantities  of 
mashrooms.  They  are  all  under  Government  supervision  and  are  reg- 
ularly inapected  like  the  mines. 

The  mushroom  which  is  cultivated  in  these  quarries  and  caves  almost 
to  the  exclusion  of  all  others  is  the  **  Snow  Ball,"  Agaricus  arretisis. 
The  truffle  is  held  in  high  esteem  and  is  largely  exported.  In  1872  the 
quantity  of  truffles  exported  from  France  was  valued  at  over  3,000,000 
francs,  and  in  1879  at  nearly  10,000,000  francs.  Immense  quantities  of 
the  Agaricus  delieiosus  are  sold  in  the  Marseilles  markets.  The  Fistulina 
hepaiica  is  also  in  great  demand,  and  u>any  other  varieties  appear  from 
time  to  time  in  the  markets  throughout  France.  The  Chinese,  who  are 
noted  for  the  care  bestowed  on  their  esculent  vegetation,  use  large  quan- 
tities of  the  edible  fungi,  importing  largely  from  Japan  and  Tahiti.  The 
trade  in  edible  fungi  from  Tahiti  to  China  commenced  about  the  year 
1866 ;  in  1868  only  70  tons  were  shipped,  in  1873, 135  tons  were  ex- 
ported to  China,  and  in  1874,  152  tons  were  exported. 

The  value  of  the  mushrooms  imported  by  Shanghai  from  Tahiti  in 
1872  was  107,000  taels,  and  in  1873, 138,800  taels— the  tael  is  worth  about 
C«.  sterling.  The  fungus  Rhi])ped;  JSxidia  auriculu  indoB^  is  said  to  be 
very  rich  in  fungine  and  nitrogen.  It  is  a  very  bulky  ^ight,  10  tons 
taking  as  much  room  as  30  tons  of  ordinary  freight. 

A  very  laudable  practice  of  the  Chinese  Government  alluded  to  in  an 
English  journal,  and  which  might  perhnps  be  advantageously  adopted 
in  Uiis  country,  is  the  publishing  for  annual  gratuitous  distribution  of 
namerons  treatises  describing  the  different  herbs  which  can  be  utilized 
in  whole  or  in  part  for  food  purposes.  Que  of  these  treatises  is  called 
the  ^^Anti-Famine  Herbal,"  and  consists  of  six  volumes  containing  de- 
scriptions, with  illustrations,  of  over  400  plants  which  can  be  used  as 
food.  These  volumes  are  of  inestimable  value  in  districts  where  the 
ravages  of  insects,  drought,  &c.,  have  destroyed  the  grain  and  rice 
crops  and  famine  is  imminent.  The  Japanese  grow  several  species  of 
edible  fungi  in  logs  of  decaying  wood  in  a  manner  peculiar  to  them- 
selves; and  aside  from  the  home  consumption  they  in  one  year  exported 
to  China  mushrooms  to  the  value  of  $60,000.  In  1879  mushrooms  were 
exported  from  Japan  to  the  value  of  243,440  yens — the  yen  is  equal  to 
99^  cents.  In  Italy  the  value  of  the  mushroom  as  an  article  of  diet  has 
long  been  understood  and  appreciated.  Pliny,  Galen,  and  Dioscorides 
mention  various  esculent  species,  notably  varieties  of  the  truffle,  the 
boletus  and  the  puff-ball.  At  Rome  it  has  been  the  custom  of  the  Gov- 
ernment to  appoint  inspectors  to  examine  all  the  mushrooms  brought 
iuto  the  market  and  to  reject  such  as  are  poisonous  or  worthless,  which 
are  thrown  into  the  Tiber.  It  was  required  also  that  no  mushrooms 
should  be  hawked  about  the  streets,  but  that  all  should  be  sent  to  the 
central  depot  for  inspection. 

The  yearly  average  of  the  taxed  mushrooms  sold  (all  over  10  pounds 
being  taxed)  in  the  city  of  Rome  alone,  for  the  past  decade,  has  been 
estimated  at  between  60,000  and  80,000  pounds  weight.  LargQ  quanti- 
ties of  mushrooms  are  consumed  in  Germany,  Hungary,  Russia  and 
Austria,  and  in  the  latter  country  a  list  is  published,  by  authority,  of 
those  mushrooms  which  upon  official  examination  may  be  sold.  Darwin 
speaks  of  Terra  del  Fuego  as  the  only  country  where  cryptogamic  plants 
form  a  staple  article  of  food. 

The  natives  there  eat  no  vegetable  food  except  a  bright  yellow  fun- 
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gns  allied  to  BulgaHn.  In  England  the  common  meadow  mashroom, 
AgaricvM  oampesttii^  is  quite  well  known  and  used  to  a  considerable 
extent  among  the  people,  but  there  is  not  that  general  knowledge  aod 
nse  of  other  species  which  obtains  on  the  continent.  Much  has  been 
done  of  late  years  by  the  Bev.  M.  J.  Berkeley^  Dr.  Oartis,  Dr.  0.  D. 
Badham,  Dr.  M.  C.  Cooke,  Worthington  G.  Smith,  Prof.  Charles  Peck, 
and  others,  to  disseminate  general  knowledge  on  the  subject  That 
America  is  no  less  rich  in  the  quantity  and  variety  of  esculent  fungi  is 
readily  seen  by  the  fact  that  one  hundred  and  eleven  species  of  edible 
Aingi  have  been  descibed  by  Bev.  Dr.  Curtis,  State  botanist  of  North 
Carolina,  as  indigenous  to  that  State  alone,  and  late  investigations  show 
that  nearly  all  the  types  common  to  the  countries  of  continental  Burope 
are  found  in  different  localities  in  the  United  States.  Dr.  J.  J.  Brown, 
of  Sheboygan,  Wisconsin,  writes  that  edible  mushrooms  are  found  in 
his  neighborhood  in  great  abundance. 

In  preparing  this  paper  for  publication  I  have  made  selections  from 
such  specimens  of  eaiblo  fungi  as  have  .marked  peculiarities  in  struct- 
ure, habits,  taste,  odor,  color,  juice,  and  change  of  color  of  juice  on  ex- 
posure  to  the  atmosphere. 

OBANGB  MILK  MTJBHnOOH^ 

This  agaric  is  highly  recommended  by  different  authors.  It  belongs 
to  the  genus  Lactarius,  or  the  milk-bearing  group.  As  a  group,  the 
milk  fungi  are  the  only  ones  which  receive  general  commendation  as 
esculent.  Lactarius  delidoaui  (Fig.  1  of  Plate  2)  is  easily  distinguished 
from  any  other  of  the  group  by  the  orange  or  red-colored  milk  it  exudes 
on  being  braised  or  broken.  The  bruised  parts  turn,  on  exposure,  to  a 
dull  green  color,  as  does  the  milk  also  on  exposure  to  the  atmosphere. 
This  mushroom  nas  aflrm.  Juicy  flesh,  and  the  richly-colored  top  is  com- 
monly but  not  always  marked  with  deeper  colored  sones.  The  stem  is 
often  spotted  with  red ;  gills  same  color  as  the  pileus.  It  is  found  in 
flr  plantations,  pine,  and  swampy  woods.  It  can  be  distinguished  read- 
ily from  another  and  a  poisonous  species,  which  is  similar  in  shape  and 
size,  by  its  deeper  color  and  by  its  orange-colored  milk,  the  milk  of  the 
poisonous  species  being  white  and  unchangeable.  The  flavor  of  the  de- 
liciosus,  when  cooked,  is  said  to  resemble  that  of  kidney  stew. 

Mod€  of  cooking ,—**  The  rich,  gravy  it  prodaoes  ia  ita  chief  characteristto,  and 
hence  it  commeuda  itself  to  make  a  rich  gravy  satice,  or  as  an  ingredient  in  sonps.  It 
requires  delicate  oooking,  for^  though  deshy,  it  becomes  tough  if  kept  on  the  fire  until 
all  the  Juioe  is  exuded.  Baking  is  perhaps  the  best  process  for  this  agario  to  pass 
through.'' 

OHAKTASBLLB. 

Whereverfound  Oantharellus  cibarioui  {Fig.2)  grows  in  greatprofVision. 
It  is  very  popular  in  Burope,  where,  in  some  localities,  the  inhabitants 
make  it  their  principal  food.  It  is  easily  recognized  by  its  rich  color 
and  the  peculiar  form  of  its  gills.  It  is  generafiy  found  in  light  woods 
and  high  situations.  The  pileus  is  lobed  and  irregular  In  shape.  When 
young  it  is  dome-like,  the  margin  rolled  in ;  as  it  approaches  maturity 
the  margin  expands,  forming  an  irregular,  wavy*  line,  and  is  orange  or 
deep  yellow,  somewhat  resembling  that  of  the  yelk  of  an  egg.  It  its 
youth  the  stalk  is  tough,  white,  and  solid,  becoming  hollow  in  maturity. 
The«gllls,  which  appear  like  short,  branching  veins,  are  thick  and  wide 
apar^  and  are  of  the  same  color  as  the  pileus.    The  texture  is  smooth, 
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the  flceh  is  t?bite  and  dense  and  baa  a  pleasant  odor.  Vittadina  coin- 
parvs  it  to  that  of  plums.  It  is  somewhat  dry  and  tough  in  chnrnoter, 
and  therefore  requires  slow  and  long  stewing,  with  plenty  of  liauid.  In 
selectiug  them  for  culinary  purposes,  crisp  and  heavy  ones  should  be 
cbasen  in  preference  to  light  and  soft  ones,  being  less  likely  to  become 
leathery  In  cooking.  Some  recommend  soaking  them  in  milk  over  uigbt 
to  render  them  tender. 
Mrs.  Hussey  gives  the  following  receipt : 

Cut  tUo  miialirooms  acroM  and  remoye  the  ateniB,  put  them  into  a  o1oeoly-covi>reii 
Haiict'-pau  xrith  a  little  fresh  butter  and  sweat  them,  take  them  oat,  wipe,  and  Kiew 
ill  KTAyy  or  iVicaasee  until  tender  at  the  lowest  possible  temperature ;  a  groat  boat 
always  destroys  the  flavor. 

A  deleterious  species  of  the  cantharellus,  CanthereUus  aurantiaeus^ 
oileu  found  in  rank  grass  or  decaying  herbage,  is  of  the  same  color,  and 
by  a  careless  observer  might  bo  taken  for  the  wholesome  species*  A 
little  care  and  attention  to  detail,  however,  will  enable  one  to  distin* 
gmsh  one  from  the  other.  In  the  0antharellu8  aurantiacun  the  gills  are 
crowded,  thin,  and  of  a  much  deeper  color  than  the  pileos. 

FAIBY  Bma  OHAKPIQNON. 

Mara4miu8  oreades  (Fig.  3)  is  represented  by  all  mycologists  as  duo 
of  themost  highly  flavored.  It  grows  in  rings  in  short  pastures  on 
downs  and  by  roadsides,  but  never  in  woods.  It  is  verj'  well  marked, 
somewhat  tough,  the  solid  stem  particularly  so.  In  color  it  is  a  bright 
buif.  The  gills  are  wide  apart  and  are  of  a  cream  color.  When  dried 
it  can  be  kept  for  years  without  losing  its  flavor.  <<  It  is  much,  used  in 
the  French  *'{^la  mode"  beef  shops  in  London,  with  the  view  of  flavor- 
ing that  dish."  Badham,  Kev.  M.  J.  Berkeley,  and  Mr.  Worthington  O. 
Smith,  of  England,  highly  recommend  the  fairy  ring  champignon,  and 
it  is  said  by  experts  in  the  culinary  art  that  when  boiled  with  butter  it 
has  an  exquisitely  rich  and  delicious  flavor.  Mr.  Berkeley  says  it  is  so 
common  in  some  districts  of  England  that  bushels  may  be  gathered  in 
a  day. 

Another  si^ecies  of  this  genus,  found  gix>wiug  in  woods  on  dead  leaves, 
is  to  bo  avoided.  The  gills  of  this  species  are  darker  in  color  and  nar- 
rower. It  has  a  hairy  down  at  the  base  of  the  stem,  by  which  it  may 
also  be  distinguished. 

HEDQEHOa  OB  SPINE  MUSHROOM. 

This  getins,  Uydnum  repandum  (Fig.  4),  being  so  well  defined,  having 
sinnes  instead  of  gills  or  pores,  is  easily  distinguished  from  all  others. 
•  The  pileus  is  irregular  in  shape,  depressed  in  the  center,  fleshy,  and 
pale  cinnamon  or  yellowish  in  color. 

Flesh  Arm  and  white,  turning  slightly  brown  when  bruised.  The 
spines  are  awlshaped,  of  various  sizes,  crowded  and  running  down, 
paler  in  color  than  the  pileus.  Stem  solid,  at  fiist  white  and  then  tawny 
cream-celor;  spores  round  and  white.  There  are  no  poisonous  species 
in  this  genus,  although  some  are  too  tough  to  be  considered  edible. 

The  Hydnum  repandum  is  the  most  desirable.  M.  Boques,  an  eminent 
French  mycologist,  says : 

The  general  use  of  thla  fungna  throughoat  France,  Italy,  and  Germany  leayea  no 
donbt  aa  to  its  good  qnalitiea. 
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It  ia  common  in  oak  and  pine  woods  in  England.  Mrs.  Hussey  rec- 
ommends stewing  this  mashroom  in  brown  or  white  sance. 

Conk  slowly  and  for  a  long  time,  and^eep  well  sappliod  with  liquid,  it  being  nat- 
urally deficient  in  moisture. 

Its  dry  nature  makes  it  easy  to  preserve,  and  it  may  be  kept  for  a 
great  length  of  time. 

MEADOW  MUSHROOM. 

To  distingnish  the  common  meadow  mushroom,  Agaricus  {psalHota) 
campestHs  (Fig.  5),  requires  very  little  discrimination.  The  cap  or  pileas 
is  deshy,  white,  or  tawny,  sometimes  brownish.  When  it  is  in  its  best 
condition  for  use  the  gills  are  a  beautiful  pink  in  color  |  ultimately  they 
become  a  deep  brown,  reaching  nearly  to  the  stem,  which  carries  a  well- 
marked  white  woolly  ring  or  volva.  The  cap  is  usually  more  or  less 
adorned  with  minute  silky  fibrils.  The  margin  generally  extends  a  lit- 
tle beyond  the  outer  extremity  of  the  gills.  It  has  an  enticing  fragrance, 
and  the  white  flesh  is  sometimes  inclined  tochangetopink  when  broken. 
It  grows  in  open  grassy  places,  in  fields  and  rich  pastures,  but  never  in 
thick  woods. 

It  may  be  prepared  for  the  table  by  stewing  with  butter,  spice,  pars- 
ley, sweet  herbs,  salt,  and  pepper,  and  a  little  pure  lemon  juice.  It  makes 
a  fine  catsup,  and  cut  up  in  small  pieces  and  stewed  with  butter  makes 
an  agreeable  adjunct  to  a  steak  or  mutton-chop.  The  catsup  may  be 
used  to  give  flavor  to  soup  or  beef  tea. 

This  mushroom  should  be  eaten  fresh,  and  served  hot. 

Dr.  Badhamsays: 

The  mi]BbTOom,  having  the  same  proximate  principles  as  meat,  requires,  like  meat, 
to  he  cooked  before  these  become  changed. 

Mr.  Worthington  G.  Smith  says : 

The  Agaricus  arvenHa  (horse  mushroom)  is  a  8|>ecies  yery  nearly  allied  to  the  meadow 
mushroom,  and  frequently  grows  with  it,  but  is  coarser,  and  has  not  the  same  deli- 
cious flavor.  It  is  usually  much  larger,  often  attaining  enormous  dimeuMons  j  it  turns 
a  brownish  yellow  as  soon  as  broken  or  bruised.  The  top  in  good  snecitnens  is  smooth 
and  snowy  white ;  the  gills  are  not  the  pure  pink  of  the  meadow  mushroom,  but  a  dirty. 
brownish  white^  ultimately  becoming  brown.  It  has  a  big,  ragged  flocoose  ringi  ana 
the  pithy  stem  is  inclined  to  be  hollow. 

MANED  AaAUIO. 

The  maned  agaric,  Coprinus  comaiua  CFig.  6),  is  considered  one  of  the 
most  delicious  of  all  the  mushroom  tribe  when  in  its  young  condition. 
The  cap  is  at  first  cylindrical,  ultimately  bell-shaped.  It  is  expanded, 
more  or  less  scaly,  and  soon  splits  longitudinally.  The  epidermis  is  thin, 
flesh  thick  in  the  center  and  very  thin  at  the  margins.  The  gills  are 
free,  and  at  first  white  or  pinkish,  then  black,  soon  melting  into  an  inky 
fluid,  whose  black  color  is  due  to  the  black  spores  with  which  it  is  filled. 
The  ring  on  the  stem  is  movable,  then  disappearing.  The  stem  is  white 
and  hollow.  This  fungus  grows  in  waste  and  grassy  places,  lawns,  and 
meadows.  Only  young  specimens  are  desirable  for  esculent  purposes. 
Mr.  Worthington  G.  Smith,  as  the  result  of  considerable  experience, 
observes : 

It  must  bo  noted,  however,  that  when  too  yonng  this  agaric  is  rather  deficient  in 
flavor  and  its  fibers  tenacious.  Its  flavor  is  most  rich  ana  its  texture  most  delicate 
when  the  giUs  show  the  pink  color  with  sepia  margins. 

It  decays  rapidly,  and  should  be  cooked  immediately  after  gathering. 
A  very  simple  method  is  to  broil  and  serve  on  toast. 
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MOROHELLA  ES0T7LENTA. 

Morchella  esculenta  (Fig.  7)  is  known  under  a  variety  of  names — Plud- 
lus  eHcultntvSj  Helvella  esculenta^  &c.  The  genus  Morchella  has  but  few 
species,  and  most  authors  agree  that  all  are  edible.  Berkeley  considers 
tbe  Morchella  semilibera  as  doubtful.  The  head  of  the  morel  is  deeply 
pitted,  hollow,  thin,  and  firm,  and  when  fully  grown  is  several  inches  in 
.  diameter.  The  morel  is  found  in  April  or  May  in  grassy  places  on  the 
border  of  fields  and  the  raised  banks  of  streams,  sometimes  in  fir  or 
chestnut  forests  and  in  hilly  countries.  It  prefers  a  calcareous  ground 
aud  flourishes  on  wood  ashes. 

In  Germany,  France,  and  England  it  is  well  known  and  highly  es- 
teemed. In  the  United  States  it  is  little  known,  although  it  grows  in 
several  of  the  States  in  great  abundance.  I  have  had  specimens  of  it 
from  Missouri  and  Wisconsin  and  from  Maryland.  Curtis  speaks  of 
Coding  it  in  l^orth  Carolina,  but  not  in  quantity.  It  is  identical  with 
the  European  morel.  In  Yorkshire,  England,  the  women  who  gather 
cowslips  for  wine  brewing  bring  to  market  a  few  morels  in  the  corner  of 
their  baskets  and  ask  an  extra  shilling  for  them.  The  dried  morel  is 
used  in  parts  of  England  to  giv^e  flavor  to  certain  kinds  of  sauce.  Large 
quantities  of  this  fungus  in  a  prepared  condition  are  imported  into  Eng- 
land from  the  continent. 

The  following  recei])t8  will  illustrate  some  of  the  methods  of  cooking 
this  excellent  mushroom : 

Havinff  washed  and  cleansed  from  them  the  earth  which  is  apt  to  collect  in  the  hol- 
lows of  the  plants,  dry  them  thoroughly  in  a  napkin  and  put  in  a  sance-pan  wii  h  pep- 
per, salt,  and  parnley,  adding  or  not  a  piece  of  bam;  stew  for  an  hour,  pouring  in 
occasionally  a  little  broth  to  prevent  burning.  When  snfiQoiently  done,  bind  with  the 
relks  of  two  or  three  eggs  and  serve  on  buttered  toast. 

OLAYABIA  OINEBEA. 

Of  this  species  (Fig.  8),  M.  0.  Cooke  observes: 

It  has  a  short  thick  stem,  is  very  much  branched  and  irregular,  and  becomes  ulti- 
mately of  a  cinerous  hue.  The  snbstance  is  brittle  and  not  tongh,  as  in  some  species. 
In  France  it  is  known  under  various  names,  as  Pieddecoq,  Gallinole,  dtc,  and  in  Italy 
as  Ditolaraua  ;  in  both  of  those  countries  it  is  eaten. 

It  is  quite  plentiful  in  this  country.  I  have  had  some  fine  specimens 
from  tbe  White  Mountains.  All  the  white-spored  claverias  are  whole- 
some. 

OLAYABIA  BUOOSA. 

This  species,  Clavaria  rugosa  (Fig.  9),  is  not  generally  found  in  suffi- 
cient quantities  to  make  it  of  much  value  as  an  esculent,  but  it  is  whole- 
v<ome  and  can  be  cooked  with  other  varieties  of  the  Clavaria.  It  is 
irregular  in  shape,  white,  and  sometimes  delicately  tinted  with  gray. 
Hetbre  cooking  the  Clavaria  should  be  sweated  with  butter  over  a  slow 
fire  and  the  liquor  thrown  away.  The  Clavaria  should  then  be  wrapped 
in  slices  of  bacon  and  stewed  lor  an  hour  in  a  little  sauce  or  gravy  sea- 
soned with  salt,  pepper,  and  parsley,  then  served  with  white  sauce. 

SDIBLB   POBB  MTJSHBOOM. 

Dr.  Badham  says  of  the  Boletus  edulis  (Fig.  10): 

Th0  word  boletus,  which  has  at  different  times  and  under  different  mycolofflsts 
been  nuMle  to  represent  in  torn  many  di&rent  funguses,  is  now  restricted  to  such  a8 
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havo  a  soft  flesh,  vertical  tubes  underneatli,  round  or  angular,  slightly  connected  to- 
gether and  with  the  substance  of  the  cap,  open  below  and  lined  by  the  sporiferuus 
membrane;  the  cap  horisKontal,  very  fleshy;  the  stalk  generally  reticulate. 

Iti  this  group  tliere  are  bat  few  edible  species  and  some  very  dele- 
terious. The  flesh  of  the  poisonous  speoies  invariably  turns  blue  when 
bruised  or  broken.  That  of  the  edible  speoies  does  not  turn  blue.  This 
is  an  important  general  distinction,  which  will  save  much  inconvenience, 
at  least,  if  kept  in  mind.  <^The  Boletus  edulity^  says  Badham,  '^cannot 
be  mistaken  for  any  other  boletus  because  it  alone  presents  all  the  fol- 
lowing characters  united,  viz:  A  cap,  the  surface  of  which  is  smooth ; 
tubes,  the  color  of  which  varies  with  each  period  of  its  growth ;  beau- 
tiful and  singular  reticulation  of  the  stalk,  especially  towards  the  upper 
portion,  and  a  flesh  which  is  white  and  unchanging." 

The  cup  is  brown.  At  first  the  tubes  are  white,  then  pal6  yellow, 
and  when  mature  a  dull,  greenish  yellow.  For  table  use  the  specimens 
should  be  gathered  when  tubes  are  pale  yellow;  it  is  then  most  tender. 
The  stem  is  solid  and  quite  thick,  at  first  white,  but  turning  to  light 
brown  in  maturity,  displaying  near  the  top  a  network  of  pinkish  veins. 
It  is  sold  in  quantities  in  Italy.  It  is  also  quite  popular  in  Hungary, 
Germany,  Russia,  and  other  European  countries.  It  grows  most 
abundanuy  in  the  autumn,  although  often  found  in  spring  and  sum- 
mer. It  is  found  chiefly  in  woods,  more  especially  in  those  of  pine,  oak, 
and  chestnut.  The  following  receipt  for  cooking  the  boletus  is  given 
by  Persoon: 

It  may  be  cooked  in  white  sauce^  with  or  without  ohioken  in  firlcassee,  broiled  or 
baked  with  butter,  salad-oil,  P^Pper,  salt,  chopped  herbs,  and  bread  emmbs,  to  whlob 
add  some  ham  or  a  mince  of  anchovy. 

Its  flesh  is  tender  and  juicy,  and  Its  requires  less  cooking  than  some 
of  the  tougher  mushrooms. 

PUFF-BAJX. 

The  giant  puff-ball,  Lycaperdon  giganteum  (Fig.  11),  so  generally 
neglected,  is  one  of  the  most  valuable  of  edible  fungi.  It  is  readily 
distinguished  from  other  puff-balls  and  allied  fbngi  by  its  large  size, 
it  being  from  10  to  20  inches  in  diameter,  and  by  its  structure  is  easily 
separated  from  all  other  large  fungous  growths.  It  is  somewhat  globose 
in  form,  whitish,  or  pale  yellowish  brown  in  color,  filled  with  a  soft, 
white  flesh  when  immature,  which  changes  to  an  elastic  yellowish- 
brown  cottony  but  dusty  mass  of  filaments  and  spores  when  mature. 

In  this  state  the  peel  or  rind  breaks  up  and  gradually  falls  away  in 
fragments.  I  have  made  full  inquiry  regarding  it  among  oonnoissetuns 
and  have  not  found  a  dissenting  voice  as  to  its  value  as  an  esculent. 
All  mycologists  are  agreed  as  to  its  edibility  and  tender  character.  All 
the  species  are  edible,  but  the  smooth-skinned  varieties  are  more  pala- 
table than  the  rough-skinned. 

Yittadini,  an  Italian  mycologist,  says : 

When  the  giant  pnff-baU  is  oonyeniently  sitnated  yon  should  only  take  one  ilioe  at 
a  time,  cntting  it  horizontally  and  nsin^  great  care  not  to  disturb  its  growth,  to  pre- 
vent decay,  and  thus  one  may  have  a  fritter  every  day  for  a  week. 

Dr.  M.  0.  Cooke,the  eminent  London  mycologist,  writes  with  enthu- 
siasm of  the  merits  of  the  giant  puff-bail  as  an  esoolent  dAAming  it  a 
delightftd  breakfast  relish. 
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Mrs.  Hussey,  of  Sngland,  gives  tlio  following  receipt  for  puff-ball 
omelette : 

First  remove  the  oilter  skin ;  out  in  si  tees  lialf  nn  iuoli  thick,  bave  teody  Botne 
chopped  herbs,  pepper)  and  salt;  dip  the  sllcef)  in  yolk  of  ogg,  and  sprinkle tbo  herbs 
upon  them;  fry  in  msh  butter,  and  eat  immediately* 


TV  in  iresn  Duttor.  ana  eat  immeu lately* 
The  puff-balls  must  be  gathered  young.    If  the  substance  \ritbin  is  'vrhite  and 
pulpy  it  is  in  good  condition  for  dressing,  but  if  marked  \rith  yellow  stains  it  should 
be  rejected. 


The  pnff'ball  is  found  growing  in  profusion  in  many  parts  of  tbo 
United  States,  and  a  few  fine  fipccimons  have  been  forwarded  to  the 
Department  for  inspection.  I  have  myself  tested  a  fine  sjiccimcn  of 
the  giant  puff-ball,  found  in  the  Department  grounds,  tiudiug  it  when 
fried  in  egg-batter  very  delicious  eating. 

J.  M.  Dodge,  of  Glencoe,  Dodge  County,  Nebraska,  writes  to  the  De- 
partment under  date  of  April  0, 1878 : 

I  am  much  interested  in  the  article,  **  Edible  Fungi/'  published  in  the  Department 
report  for  1876.  We  have  here  a  species  of  puff-ball  which  when  ^ouns  han  firui 
white  flesh,  and  I  think  would  be  good  t>o  eat.  It  sometimes  jzrows  to  a  large  size. 
It  is  usually  quite  abundant  on  the  prattles  in  summer,  and,  if  edible,  would  offer  a 
IsLtge  amount  of  food* 

I  am  informed  that  the  giant  puff-ball,  Lycaperdon  gigantoumy  is  found 
in  great  abundance  growing  on  the  Genesee  flats,  Livingston  County, 
New  York. 

LrVBE  FtJNatTS. 

This  fungus,  Fistulina  hepatioa  fFig.  12),  is  frequently  found  on  old 
oaks,  chestnuts,  and  ash.  It  develops  from  the  rotten  bark.  It  appears 
first  as  a  rosy  pimple  at  any  time  daring  the  summer  season.  In  a  very 
short  time  it  becomes  tongue-shaped,  and  assumes  the  color  of  a  beet- 
root. In  a  few  days  it  changes  form  again,  becoming  broad  in  compar- 
ison to  its  length  and  changing  in  color  to  a  deep  blood  red.  Its  lower 
surface  is  often  paler  than  itn  upper,  it  being  tinged  with  yellow  auil 
pmk  hues.  It  requires  about  two  weeks  to  attain  its  lughest  develop- 
ment, after  which  it  gradually  decays. 

It  varies  in  size  from  a  few  inches  to  several  feet  in  circumference. 
Bev.  M.  J.  Berkeley  mentions  one  which  weighed  30  pounds.  It  has 
been  styled  the  <^poor  man's  fungus,"  and  in  flavor  resembles  meat  more 
than  any  other. 

When  young  and  tender  it  oan  be  sliced  and  broiled  or  minced  and 
stewed,  making  a  delicious  dish.  When  old  the  stock  is  rather  tough 
for  go^d  eating,  but  the  gravy  taken  from  it  is  equal  to  that  of  the  best 
beefsteak.  The  following  receipt  for  cooking  this  fungus  is  recom- 
mended :  Slice  and  macerate  it,  add  pepper  and  salt,  a  little  lemon^  and 
minced  eschalots,  a  species  of  onion  or  garlic ;  then  strain  and  boil  the 
liquid,  which  mases  most  excellent  beef  gravy. 

This  fangus  is  esteemed  in  Europe,  where  it  is  eaten  prepared  in  a 
variety  of  ways.  Where  it  grows  at  all,  it  grows  abundantly.  I  have 
found  some  flne  specimens  in  the  District  of  Columbia. 

MBTHODS  OF  CXTLTIYATIOIf. 

Many  methods  of  cultivating  the  common  meadow  mushroom  have 
been  presented  by  different  growers,  but  all  agree  as  to  the  value  of 
the  general  methods  in  practice.  Kearly  every  farm  and  nursery  affords 
the  conditions  necessary  to  cultivate  the  ordinary  field  mushrooms ; 
such  as  sheltered  sheds,  stables,  and  small  hot-beds  for  winter  cultiva- 
tion, and  melon  patches,  cucumber  pits,  &c.,  for  summer  culture. 
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Mashroom  spawn  in  ^<  bricks"  can  be  easily  obtained  from  the  seecls- 
men.  Natural  or  virgin  spawn,  which  is  considered  by  many  experi- 
enced growers  as  preferable  to  the  artificial,  can  be  obtained  in  most 
places  where  horses  are  kept.  It  is  found  in  half  decomposed  manure- 
heaps,  generally  where  horse-droppings  have  accumulated  under  cover. 
It  is  easily  distinguished  by  its  white  filamentous  character  and  by  its 
mushroom  odor.    When  dried  it  can  be  kept  for  years. 

Mushroom  beds  are  easily  formed  on  the  floor  of  sheds  by  carrying 
in  the  fresh  stable  dung,  adding  to  it  about  one-fourth  of  good  loam, 
mixing  both  together,  pressing  firmly  down,  and  letting  the  mass  rc^ 
main  about  two  weeks  untouched.  By  this  time  the  temperature  will 
be  on  the  decline,  and  when  it  falls  anywhere  between  6(P  and  GOo  F., 
break  the  spawn  bricks  into  pieces  2  inches  square  and  plant.  12  inches 
apart,  3  inches  below  the  surface.  By  means  of  any  suitable  instru- 
ment beat  the  mass  down  firmly,  then  add  3  inches  of  good  soil  and 
beat  again.  ^ 

Mushrooms  generally  take  six  weeks  to  fit  them  for  eating  purposes. 
When  ready  they  should  be  carefully  cut  off  with  a  knife,  not  broken. 

Ilobinson,  author  of  an  instructive  work  on  mushroom  culture,  rec- 
ommends that  the  bed  should  not  be  finally  earthed  until  the  spawn 
is  seen  beginning  to  spread  its  white  filaments  through  the  ni.iss;  and 
should  it  fail  to  do  this  in  eight  or  ten  days  after  spawning,  the  condi- 
tions being  favorable,  it  is  better  to  insert  fresh  spawn  or  to  remake  the 
bed,  adding  fresh  materials  if  it  be  fbund  to  fail  from  being  too  cold. 
The  temperature  of  the  beds  at  spawning  time  should  not  exceed  SO^ 
F. ;  70^  is  considered  the  most  suitable  regular  temperature. 

With  regard  to  the  depth  at  which  spawn  should  be  placed,  Mr.  Bob- 
inson  says :  '^  It  would  be  better  not  to  put  it  at  any  uniform  depth,  but 
so  that  while  one  piece  of  it  may  be  at  a  depth  of  6  inches  or  nearly  so, 
others  may  touch  the  surface.  This  would  allow  of  the  spawn  vcgetat* 
ing  at  a  depth  and  temperature  most  congenial  to  it." 

Mushrooms  may  be  cultivated  in  warm  cellars,  in  boxes  about  4  feet 
square  by  18  inches  in  depth,  for  family  use. 

THOMAS  TAYLOR,  M.  D., 

MicroscopigL 

Hon.  Norman  J.  Oolman, 

Oomviissioner. 
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Stb:  I  have  the  honor  to  submit  herewith  a  report  ou  the  o])eratioDS 
of  this  diviBion  during  the  past  year. 

In  this  report  will  be  found  a  r^sumfi  of  the  principial  work  carried  on 
by  the  division,  divested  of  such  merely  technical  information  as  might 
be  of  use  to  the  professional  chemist  but  not  to  the  agriculturist. 

In  the  preceding  year  a  considerable  amount  of  work  was  done  by  the 
division  in  the  analysis  of  dairy  products,  having  for  its  object  the  de- 
tcrmiuation  of  a  standard  of  good  milk  and  butter  and  the  detection  of 
the  extent  of  the  adulteration  which  these  substances  are  subjected  to. 
It  was  hoped  that  this  work  might  be  continued  during  the  year  which 
has  just  passed,  but  the  magnitude  of  the  work  required  by  the  experi- 
ments in  the  mauufacture  oi  sugar  rendered  this  plan  impossible.  Nev- 
ertheless the  importance  of  the  study  of  food  adulterations  in  general 
appears  to  be  of  so  great  importance  that  it  has  been  continued  by  an 
investigation  of  honey  and  its  adulterations.  It  is  the  purpose  of  the 
di\ision,  in  accordance  with  your  suggestions,  to  extend  such  investi- 
gations so  as  to  include  all  the  more  important  varieties  of  food. 

HONBT  AOT)  ITS  ADULTBEATIONS. 

Pore  honey  is  the  nectar  of  flowers  passed  through  the  organism  of 
Qie  bee  and  stored  in  a  comb.  Adulterated  honey  is  any  comi>ound  or 
preparation  known  or  sold  as  honey,  which  has  not  been  formed  in  the 
manner  described.  Chemically  considered,  therefore,  pure  honey  con- 
sists of  the  substances  gathered  by  the  bee  from  flowers,  subjected  to 
snch  modifications  as  they  may  undergo  in  the  insect  laboratory  through 
which  they  pass. 

The  saccharine  exudation  of  flowers  consists  of  a  mixture  of  various 
sugars,  containing  in  the  form  of  pollen  a  small  quantity  of  nitrogenous 
matter.  The  exact  number  and  kind  of  sugars  in  the  nectar  of  flowers 
has  never  been  determined.  Wilson  *  estimated  the  reducing  sugar  and 
sucrose  in  the  nectar  of  certain  flowers.  All  the  sugars,  however,  reduc- 
ing copper,  were  classed  as  glucose.  In  general,  the  total  quantities  of 
such  sugars  were  greater  than  the  sucrose  present.  In  the  flower  of  the 
red  clover  the  glucose  was  three  times  as  much  as  the  sucrose.  Since 
in  pure  honeys  there  is  very  little  sucrose,  it  follows  that  the  chief  change 
which  the  nectar  undergoes  before  it  appears  as  honey  is  in  the  inver- 
sion of  sucrose. 

During  the  last  year  several  samples  of  honey  have  been  examined, 
some  of  which  were  known  to  be  genuine  and  others  of  unknown  origin. 

*Ohemioal  News,  vol.  38;  p.  98. 
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Following  is  a  description  of  the  varions  sailiples  exauiineU: 


DescriptloiL 


pouod. 


Choloe  goldenrod  hooey,  from  WillUun  Tbompson,  WavoA  County,  N.  T  . 

Choice  oomb  honey,  from  QiAims  it.  JEtexamer,  FhiladoiphU,  Pa 

do 


OenU. 


.do. 


Sindned honoy, marked  C.  O.,  Perrine,  Indiana. 

A  very  dark  honey,  exhibited  at  Indiana  Bee  Keepers'  Association  . 

Choice  clover  hone v,  from  Cborles  IsraeL  New  Tork 

Pore  white  clover  honey,  marked  O.  £.  X.  X.,  Pennsylvania 

Honey  in  comb,  locality  not  siven 


California  comb  honeyj  bouffht  in  Lafayette,  Ind 
Strained  honey,  marked  0.  O.,  Perrine.  Indiana 


Eaile  brand  honey  (in  oomb),  Caynga  Connty.  K*  T.,  booght  in  open  market.  lift- 
Ikyette,  Ind. 

White  clover  honev,  ftvm  0.  W.  Hntohinaon,  Acton,  Marlon  Connty,  Ind 

Sample  from  Looiaiana,  C.  F.  Mnth,  Cinolnnati,  Obio , 

Bosswood  or  linn]honey.  from  Illinois,  C.  F.  Muth,  CiDClnnatt,  Ohio 

liangrove  honey,  from  Florida,  C.  F.  Mnth.  Cincinnati,  Oiiio 


Pure  white  olover  honey,  apiary,  M.  B.  Shaw.  S78  T7nion  street,  Indianapolis,  Ind. . . , 

Strained  honey,  fh>m  choice  selected  white  olover • 

Pare  extracted  honey  (crystallized),  from  B.  F.  Weir.  South  Biver,  Hd 

Pure  extracted  boney  (liqnid),  ft^nn  R.  F.  Weir,  South  River,  Hd 

No  brand— fh>m  J.  Hepsbnrger,  ^laryland 

Comb  honey,  made  in  Tippecanoo  (yonnty,  Ind 

Strained  honev,  boQsht  in  bulk , 

Comb  honey,  Donght  in  open  market,  Indianapolis,  Ind.,  from  II.  S.  Thurber,  Kew 

York. 

Pure  machine  extracted  honey,  Italian  Apiary.  F.  W.  Abbot,  Indianapolis,  Ind 

Sample  marked  B.  F.  Davis,  North  Salem,  Hendricks  County.  Ind 

White  olover  and  basa-wood  honey  (oomb),  Linden  Place  Apiary,  Indianapolis,  Ind., 

Pugh  &  Dougherty. 

Choice  extracted  honey^ttriotly  pure,  fh>m  MoCJone  9l  Hildroth,  Kew  Tork 

Ko  brand— fttnn  Charfee  S.  Duval,  SpencerviUo,  Md 

Comb  honey,  made  in  Tippecanoe  Connty,  Ind 

Comb  honey,  from  Chicago,  111 

Comb  honey,  made  in CaUfomia , 

Strained  honev,  marked  white  olover,  XT  C  and  R 

Comb  honey.  Sought  in  open  market,  Indianapolis,  Ind 

Pure  extracted  honey,  from  F.S.Bull  dc  Sons,  Valparaiso,  Ind 

Pure  extracted  honey,  from  Dougherty  9t  HoKee,  Ind lauapoUi,  Ind ....,...« 

Extracted  boney  (dark),  supposed  to  be  from  sunflowers • 

Sample,  donated  by  C.  F.  Mnth,  Cincinnati,  Ohio 

Clover  honey,  donated  by  C.  F.  Math,  Cincinnati,  Ohio 

White  sage  noney,  from  J*.  E.  Pleasants,  Santa  Anna,  Loa  Angeles  Conntv.Cal 

Sumac  honey,  from  J.  E.  Pleasants,  Santa  Anna,  Los  Angeles  County,  Cal 

Clover  honey,  fhun  near  Cincinnati,  C*  F.  Muth,  Cinolnnati,  Ohio 


25 
3U 
90 

20 


M 

» 
M 

30 
30 
35 


35 

30 
25 
30 
30 
30 
25 


For  convenience  of  study  the  analyses  of  the  above  samples  are  ar- 
ranged in  five  groups. 

In  Table  No.  1  are  collected  the  analyses  of  those  samples  which  were 
adulterated  with  starch  sirup. 

In  Table  No.  2  are  found  tnose  samples  which  apparently  were  adul- 
terated with  sucrose. 

In  Table  No.  3  are  grouped  those  samples  to  which  it  appears  that  in- 
vert sn^ar  may  have  been  added. 

In  Table  No.  4  are  found  the  analyses  of  those  samples  which  appear 
lo  bo  genuine. 

In  Table  No.  6  are  collected  the  analyses  of  those  specimens  which 
were  obtained  from  producers  or  dealers,  and  which  I  have  every  reason 
to  believe  are  genuine. 
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Tadle  I. 

'^Boneifs  adultmraUd  wiih 

Btarch'9irup, 

Polariiationt. 

1'^ 

1 

iU 

8 

i 

« 

3 

m 
55 

1 

] 

\ 

1 

& 

1 

t 
1 

1 

^ 

9 
1 

1 
1 

1 

1 

|1i 

Pr.  €t.  Pr.  et. 

rr,ct:Pr.et 

Pr.eL 

Pr.et. 

iV.c«. 

Pr.et 

Pr.et. 

JV.rf. 

19.79,      .361      .26  ft).  IR 

52.25 
74.50 
74.00 
9.50 
89.50 

30.^ 
21.5 
24.5 
26.0 
31.5 

3.99  Ri-213 

1.09 
2.33 

80.21'  15.42 
83.07   25.39 

76.03 

ltt.»3|      .21 

.U7    .S7.40 

M.85 

69.00 

flu.  ill 

78.80 

24.0 

"*S1 

::::::i :::  :: 

\ 

22. « 

.24   4U.0U 

67.50 

21.6!  16.' eoj '67.66 

16.15 

77.551  20.60 

61.68 

1&41|    L37 

.85,  67.60 

84.66 

S3.0 

16.00 

22.6 

&84|  64.86 

6.43 

84.50  19.63 

6a  00 

19. 07     0. 18 

1  0S.2;i 

2^34 

26.6 

23.60 

25.0 

M... 

89.93 

16.62 

8a60 

Mran  . . 

IK.  T3       .  i7 

.38  56.19 

6.68 

61.48 

6.20 

79.27 

19.27 

70.08 

Tadls  IL^BoMyi  apparently  aduUeraied  with  $uero$e. 


10.. 
U.. 


23.90  .16  .18  68.86 

16.09!  .12  .18  60.64 

16.01  .04  .22  69.76 

22.46  .31  .24  40.00 


1.80 

—2.76 

—7.60 

89.60 


2&0 
29.6 
23.6 
21. 6 


24.0,  18.49'74.07i  14.46 
76.2ft    8.32 


—16.60 

-12.25  80.6!  7.87 

—20.50  23.0  9.81 

67.60  21.6  16i60 


M««.,.    19.40      .16      .21|5a81 j  11. 79|  71.65]  14.68  80.64     8.92  70.40 

Tajslb  III. — Honeys  aj^arenily  adulterated  with  inverted  eueroee. 


I 


80.26'  19.47 
67.J0I  1&16 


76.10 
88.01 
84.99 
77.65 


U,. 
U... 

16... 
17... 
18.., 
W.., 


23.., 
24.. 
».. 

.7.. 

a.. 


1&12 

17.24 
23.*^5 
19.46 
20.511 
21.08 
)&26 
19L42 

n.76 

19,35 
17.77 
ia82 
20.74 
16.68* 

16.15; 

15l9I| 
17.921 


.23 
.04 
.40 
.14 
.18 
.13 
.06 
.08 
.06 
.04 
.10 

.u 

.08 
.08* 
.06, 

.14 
.061 


«i  I 


.66'  76.85 
.24,  76.60 
.31  73.50 
.85  78.05 
.28  75.02 
.2Hi  73.80 


73.80 
69.00 
72.12 
73.78 
74.75 
7;i.76 
07.55 
76.00 
76.05 
.42  74.75 
.86  76.45 


Umo. 


18.85    M 


\ 


34.  73.71 


-16.50 
-17.20 
-15.00 
-1&25 
-19. 15| 
-1&85 
-17.35 
-10. 70 
-14.60 
-13.00 
-14.25 
-14.55 
-14. 40 
-15.651 
-14.10! 

-14!  4< 


21.6 
26.6 

15.0 
25.0 
25.0 
25l5 
22.5 
21.5 
26.0 
25.0 
24.5 
21.6 
21.5 
22.5 
22.5 
25.5 
22.6 


-15.75! 


-17.70 
-19.80 
-17. 40) 
-18.40, 
-21.00 
-20. 70 
-19. 70 
-23.60 
-16.00 
-17. 00 
-14. 50| 
-17. 10" 
-IfllO 
-18.70, 
-16.10 
-16.40 
■17.10 


81.6 
26.0 
25.4 
26l0{ 
25.4 
26.2 
23.  Oi 


22.0! 

2&o; 

26. 0! 
25.0' 
22.  5, 

22.  Oi 
22.0 

23.  0 
27.4 
22.6 


1.65  77.20 
1.98  77.10 
I.82I  71.801. 
2.40|  7&42i 
1.4l!  77.421 
1. 56|  74, 10* 
L77  77.15; 
2. 93!  73. 60 
1. 14  78. 63 
8.03!  74.69 
.  20  75. 77 
1. 02I  75. 10 
1. 27|  67. 00  . 
2.37  77.00; 
1.51,  76.25 
1. 11  77. 00! 
2.03,  74.80;. 


1.28 
1.62 


6.10 
8.28 
.76 
8.78 
8.42 
1.88 
.77 
.87 
L 

'i.'90 

.19 

2.18 


-18.10 1.77176.16     L  64  81.15 


8188 

82.76 
76.76 
80.64 
79.49 
7a  97 
81.76 
8a  68 
77.24 
80.65 
82.23 
81.18 
7a  26 
88.82 
88.66 
84.00 
82.08 


a6»l  88. 86 

6.00  91.28 

.72  96.77 

4.00  00.70 

2.66  94.88 

a  70  02.82 

a84  9a 28 

7.46  8a  76 

ara  8a87 

a  71'  9L48 
a94  90.90 
4.87  9a97 
a66  85.23 
a  52  90.01 
a  89  90.70 
7. 67,  8a  80 
4.20,  9L92 


a22  9a87 


Table  IV. — Uontye  bought  in  open  market  which  appear  to  5«  genuine. 


12.. 

i4.. 
35. 


Uflu. 


2a  90^ 

17.84 

ia85 

17.08 

ia64 

17. 70 

ia38. 


.16 
.411 
.13. 
.14, 
.071 
.22; 
.26 


.18  68. 48  —  a  50 
.26  0a65  -  1.95 
.60  7X00.  -ia65 
.63;  7a  85  -11.25 
.17!  70.85  -  a  40 
.39,  6H.8O'  -  a65 
.28  74.45   -  a  06 


lao 


— I- 
.201 


.  34   71. 00  —  7. 40 


2a  6 
25.  C 

8a« 
2ac 

21.9 
2Lfl 
23.2 


-  a  50 

-  4.26 

-laao 

-14.00 

— ia6o 
-ia2o 
-10. 10 


-11.  a 


24.0 
25.0 

2a6 

23.0 
22.0 
2a  0 
23.0 


.76j  71. 
1.75!  7a 

a  00;  71. 


a  07 
a84 

4.24 
1.55 


79  a  17 
14|  4.37 
60!..., 

88'..., 

75!  a  13 

40  a  47 
70     1. 19 


7a  10 

82. 16{ 
SO.l.'V 

8a  D-jl 

83.30) 

8a  2 1 

8a  62 


a  62  87.  ai 

11.10  83.43 
a  331  80.83 

a  3a'  89. 06 

a  Ki  M.  3!» 
a5H:  HHili 
7. 00   80.  0  5 


a  74  7a  321  a  lo;  si.  93    7. 56,  »i.  r: 


I 


Table  V.— 

Honeys  furnished  by  producers 

and  dealers,  apparently  genuine. 

» 

14.97^ 

.14 

.24'  74.70 

-11.66 

2a6 

—14. 10 

sao 

1. 02*  7a  60 

L81  8a  03     a  03  87.85 

37 

2L75I 

.03 

.21'  68.75 

-12. 16 

22.6 

-ia7o 

23.0 

L17  71.00 

1.16   7a2.'i     7.00   e8.>.3 

Vi 

ia75l 

.27 

.80  6a  a*} 

-a40 

2!i.!i 

-  a  00 

25.6 

1.98  7a  25 

a  42   fil.2.V    a  00   85.72 

a  70  7a  08!  la  07  w.  ui 

3» 

21.321 

.77 

.50  6a  10!  -la  60 

2a  5 

-laoo 

27.0 

L15  69.05 

« 

ia85« 

.08 

.81   7150!  -n.88 

2a  5 

-ia8o 

2a  2 

L  62,  74.35     L  78!  81.65;    7.14   88.79 

a  88  7a  35<  a  oo!  8a  88   a  oo,  m.  45 

*1 

14.62 

.06 

.31 

71.25!  -11.60 

25.6 

-2a  50 

2a5 

<2 

14.32 

.66 

.34 

7L10 

-laio 

2a  5   -20.00 

2a6 

a 04  7a 85   aoii  8a67 

a  23  8a  9.1 

48 

laao 

.07 

.81 

7a  60 

-ia86 

3ao 

-ia7o 

2a4 

a  17.  7a56|    L02j  80.40 

4.35  91.4! 

Mm... 

17.96 

.18 

.81 

7L07 

-ia99 

-14.70 

a87, 7a6o|  asoj  8ao4 

7.00|  8a  64 

Digitized  by 


Google 


112  BEPOBT   OF   THE   COMMISSIOimB   OF   AGRICULTUBB. 

REMARXB  Oil  TABLES. 

The  temperature  at  which  the  direct  polarization  is  tdken  is  given,  so 
that  if  any  great  difference  in  the  two  temperatures  should  occur  it  can 
be  at  once  noted.  Siuce  the  temperature  has  a  marked  influence  on  the 
Inevo-rotatory  power  of  invert  sugar  it  should  always  be  taken  into  ac- 
count in  expressing  the  data  of  the  work.  In  order  to  secure  results 
wiiich  are  strictly  comparable,  somedeflnitedegreje  of  temperature  shoald 
be  chosen  at  which  all  the  polarizations  should  be  made  or  to  which  tlirv 
should  be  reduced.  I  am  now  having  an  instrument  constructed  wbic}i 
will  enable  me  to  make  all  such  polarizations  at  any  selected  tempera- 
ture. 

The  )>orccnta^e  of  reducing  sugar  is  calculated  for  dextrose,  and  tbc 
numbers,  therefore,  must  be  taken  with  this  understanding.  In  thelust 
column  of  each  table  are  found  the  percentages  of  such  sugars  in  terms 
of  total  solids.  This  gives  a  much  better  idea  of  their  relative  amonnt 
than  if  they  were  expressed  in  percentages  of  the  weight  of  the  sub- 
stances examined. 

In  the  polarizations  the  numbers  given  are  divisions  of  the  cane  sugar 
scale  of  a  large  Laurent  shadow  polariscope  in  which  1G.2  grams  of  pure 
sugar  in  a  volume  of  100  cubic  centimeters  will  produce  a  right-handed 
rotation  of  100.  The  sucrose  was  calculated  from  the  two  polariscopic 
readings  (before  and  after  inversion)  by  the  usual  formula. 

Table  No.  I. — In  all  these  samples,  as  indicated  by  the  analyses,  starch 
simp  (glucose)  was  largely  used  as  an  adulterant. 

In  No.  V  very  little  real  honey  could  have  been  present.  The  sample 
was  composed  almost  exclusively  of  starch-sirup  and  of  sucrose,  which 
had  been  added  to  give  it  sweetness. 

In  the  other  cases  the  sucrose  which  was  found  by  analysis  was  doub^ 
less  originally  present  in  the  honey  part  of  the  mixture,  since,  had  it 
been  added  as  an  adulterant  more  of  it  would  have  been  found.  The 
characteristics  of  each  sample,  as  well  as  of  all  of  them  collectively,  can 
be  seen  by  studying  the  table.  ^ 

Table  Xo,  IL — The  mean  percentage  of  sucrose  present  in  these  sam- 
ples, as  determined  by  double  polarization,  is  11.79,  and  by  reducton 
14.58,  with  the  exception  of  No.  II,  to  which  sucrose  wa«  undoubtedly 
added.  I  cannot  think  that  any  sucrose  was  added  by  producer  or 
dealer,  on  account  of  the  small  percentage  of  it  found.  In  such  ca^^es 
it  is  proper  to  suppose  that  the  bees  had  access  to  flowers  whose  nectiu* 
was  rksh  in  sucrose,  or  that  had  been  fed  a  solution  of  that  substance. 
The  use  of  solutions  of  sucrose  as  bee  food  is  not  unusual. 

Table  No.  HI. — ^These  sixteen  samples  are  grouped  together  on  ac- 
count of  their  great  laevo-rotatory  power.  For  the  flrst  polarization  this 
amounts  to  16.75  divisions  and  for  the  inverted  liquids  to  18.10.  It  s 
possible  that  this  great  deviation  to  the  left  may  have  been  due  to  the 
entire  absence  of  dextrine  or  sucrose  in  the  honeys,  or  that  it  might  have 
been  produced  by  the  bee  food  being  rich  in  sucrose,  which  suffered  a 
nearly  complete  inversion  in  the  body  of  the  insect. 

It  would  be  quite  improper  todeflnitely  assert  that  invert  sugar-simp 
had  been  added  as  an  intended  adulterant.    I  think  it  quite  possibl 
that  bees  having  access  to  sucrose  food  might  at  one  time  produce  a 
honey  like  that  in  Table  No.  II  and  at  another  like  that  in  Table  No.  III. 

Table  No.  IV. — ^These  honeys  all  appear  to  be  genuine,  although  it  is 
hard  to  draw  the  line  between  such  samples  as  Nos.  31  and  32,  and  those 
found  in  Table  No.  III.  The  mean  reading  to  the  left  is  7.40  divisions 
before  inversion  and  11.11  afterwards.     The  mean  of  undetcrDiiiicil 
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solids  is  7.56,  and  the  percentage  of  reducing  sugar  before  inyersion  to 
total  solids  8C.77;  the  means  of  sucrose  as  determined  by  both  methods 
are  low  and  fairly  agree,  although  as  in  the  other  tables  they  differ 
widely  in  single  instances. 

Table  No,  V. — ^These  honeys,  obtained  directly  or  indirectly  flpom  well- 
koowu  apiarists,  I  have  every  reason  to  believe  to  be  pure.  If  they 
contain  any  adulteration  it  has  been  added  by  artificial  feeding  and  not 
intentionally.  It  will  be  observed  that  these  honeys  are  strongly  Isbvo- 
rotatory,  and  indeed  so  much  so  that  some  of  them  might  have  appeared 
in  Table  No.  in. 

It  will  be  instructive  to  compare  the  numbers  in  the  above  tables  with 
those  obtained  by  other  analysts.  Koenig*  gives  the  following  mean 
of  seventeen  analyses : 


• 

Pero«nt 

WfttW   ...........••.••••••M«--.  ••••■. 

10.61 

L20 

70.00 

2.76 

.17 

.10 

.08 

Ompo-sngw.. ....••..•••••••■. •••.... 

Sucrose.. .....•.....•..••... «••....... 

Pollen 

Aah    

0.  Hehner  t  gives  the  following  numbers  as  the  moan  of  twenty-five 
samples: 


P«r<wnl 

GlQMM  -^ 

07.2 
10.2 
U.5 

According  to  Hehner,  the  fluidity  of  the  honey  does  not  depend  on 
the  amount  of  honey  it  contains.  In  ten  cases  the  quantity  of  glucose 
after  inversion  was  less  than  before,  in  one  instance  5.23  per  cent.  less. 
The  rotating  power  was  generally  zero,  a  condition  which  I  have  never 
found  in  American  honeys,  genuine  or  artificial.  These  conclusions  are 
so  at  variance  with  ordinary  experience  as  to  indicate  that  the  samples 
analyzed  were  anomalous  or  the  methods  employed  unreliable. 

Sieben  |  gives  the  mean  composition  of  sixty  samples  of  honey  as 
follows  : 


BeztroM 

LBToloee 

SnoroM 

WMer 

Kon-ingan... 


P«ro«iit 


84.71 
80.24 

1  80 
10.08 

fi.08 


The  solids  not  determined,  as  will  be  seen  by  the  analyses  presented 
in  this  report,  are  of  considerable  importance.  In  adulterations  with 
the  starch  simp  these  undetermined  solids  consist  chiefly  of  maltose 

*  Nahmcgsmittel,  p.  161. 

t  Analyst,  voL  9,  pp.  64  et  9eq, 

t  Zeitflch.  d.  Ver.  i.  d.  Raebenzacker-Indostrie,  vol.  34,  pp.  837  et  teg. 

8  AO-^85 


Digitized  by 


Google 


114         XEPOBT  OF  THE  COHMISSIONEB  OF  AaBICXniTUBE. 

and  dextrine.  In  many  other  cases  dextrine,  aa  will  be  sliown  fhrthcr 
on,  ifi  doubtless  present. 

Genuine  honey  has  also  a  slightly  acid  reaction.  This  acidity  is  due 
either  to  certain  organic  acids  derived  from  the  plants  or  more  probably 
to  an  acid  furnished  by  the  bee  itself.  The  kind  and  quantity  of  acids  in 
honey  have  not  been  accurately  studied.  I  have  found  the  tottil  acidity 
measured  as  formic  acid  to  be  about  .02  per  cent.  That  the  acid  fur- 
nished by  the  bee  is  formic  there  is  little  doubt.  Will*  states  that  he 
has  found  the  active  principle  of  the  poison  of  all  hymenoptera  to  be 
formic  acid.  Oarlet,t  in  a  communication  to  the  French  Academy,  shows 
that  the  poison  of  all  the  hymenoptera  has  an  acid  reaction,  but  that  it 
contains  also  an  active  alkaline  substance.  The  activity  of  the  poisou 
is  conditioned  on  the  presence  of  both  the  acid  and  alkali.  The  acid  is 
always  in  large  excess  and  each  substance  is  furnished  by  a  special 
gland.  The  inversion  of  the  cane-sugar  in  the  organism  of  the  bee  may 
be  due  to  the  presence  of  these^acids.  On  the  other  hand,  it  is  plain  that 
certain  species  of  pine  and  some  other  plants  furnish  formic  acid,  and 
therefore  the  detection  of  this  acid  in  honey  is  not  positive  evidence 
that  it  is  derived  from  the  bee.  In  a  recent  article}  the  author  claims 
that  the  formic  acid  which  honey  contains  tends  to  preserve  it  from  fer- 
mentation. Honey  sirup,  from  which  the  greater  part  of  the  formic 
acid  has  been  washed  out  or  expelled  by  heat,  does  not  keep  as  well  as 
the  normal  product.  The  latest  researches  show  that  this  acid  is  de- 
posited by  the  bees  themselves  by  means  of  their  stings.  From  time 
to  time  the  bees  apply  to  the  walls  of  the  cells  of  the  comb  the  tiny 
drops  of  poison  (formic  acid)  that  gather  on  the  ends  of  their  stings. 
Sooner  or  later  this  remarkable  antiseptic  is  incorporated  with  the 
honey.  The  preservative  power  of  this  acid  is  said  to  bo  greater  even 
than  that  of  phenol.§ 

A  careful  study  of  the  results  of  these  analyses  shows  the  chief  adul- 
terants of  honey  are  the  following : 

COMMEBGIAL  aLTJOOSE. 

This  substance,  on  account  of  its  honey-like  appearance  and  low  price, 
has  been  one  of  the  most  common  substitutes  for  honey.  Mixed  with 
enough  of  the  genuine  article  to  give  it  a  flavor,  it  is  sold  extensively  as 
pure  extracted  honey.  A  very  frequent  method  of  adulteration  is  to 
take  a  few  ounces  of  genuine  comb-honey,  place  in  a  can  holding  1  or  2 
pounds,  and  then  fill  up  with  glucose.  The  real  honey  will  gradually 
diffuse  throughout  the  whole  mass,  giving  the  required  flavor. 

This,  the  most  frequent  sophistication  of  honey,  is  also  the  most 
readily  detected.  The  high  dextro-rotatory  power  of  commercial  glu- 
cose renders  its  detection  by  optical  methods  extremely  easy.  Contain- 
ing as  it  does  a  considerable  percentage  of  dextrine  and  maltose,  its 
percentage  of  reducing  sugar  is  consequently  small.  In  ten  samples 
purchased  at  random  in  the  Eastern  markets  three  were  adulterated  in 
this  way.  In  eleven  samples  purchased  in  the  Western  market  only  one 
was  glucose.  This  percentage,  however,  does  not  represent  the  actual 
extent  of  the  adulteration.  In  making  these  purchases  I  endeavored  to 
get  a  sample  of  each  kind  of  honey  on  sale.  It  will  be  found  that  the 
strained  honeys  of  commerce  are  quite  generally  adulterated  with  glu- 
cose. 

*  Schleiden  and  Foreps,  Not.,  Sept.,  1848,  p.  17. 

t  Comptes  Rendns,  June  23,  IdS-i,  p.  1550. 

t  DentBch  Amerioanisohe  Apothoker-Zoit.,  5j  Stt,  p.  664. 

i  Comptes  Bendns,  voL  Ixi,  p.  1179. 
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DXTSOnOlf  OF  ADTTLTBBATIOlf  WITII   OLTTOOSB. 

I  have  never  yet  found  a  genuine  honey  which  was  not  Isdvo-rotatory. 
yereTthelees  the  turning  of  the  polarized  plane  to  the  right  is  not  con- 
clusive evidence  of  the  presence  of  glucose  unless  the  amount  of  dellec- 
ti(Mi  is  more  than  100^  of  the  cane-sugar  scale  when  the  amount  of  the 
snl)8tance  taken  for  examination  is  the  same  in  weight  as  that  required 
i)V  pure  sucrose  to  read  100  divisions. 

After  treatment  with  .1  volume  of  hydrochloric  acid  and  heating  ti) 
HP  C.  the  solution  is  cooled  and  repolarized.  If  now  it  still  reads  to  the 
right  the  presence  of  starch  sirup  is  established.  In  such  cases,  after 
inversion,  the  free  acid  is  neutralized  and  the  reducing  sugar  deter- 
mined by  an  alkaline  copper  solution.  The  percentage  of  this  sagar  will 
fall  much  below  70,  unless  a  large  part  of  the  adulteration  has  been  due 
to  cane-sugar. 

OAmB-SUaAB  (SUOBOSB). 

A  thick  sirup  made  of  cane-sugar  is  also  used  to  adulterate  honey. 
There  is  only  one  reason  why  it  is  not  more  extensively  employed,  viz, 
its  tendency  to  crystallize.  On  this  account  it  can  only  be  used  in  small 
quantities.  There  would  be  no  difficulty  in  detecting  added  cane-sugar 
in  honey  were  it  not  for  the  CEict  that  we  cannot  definitely  say  how  much 
of  this  substance  is  present  in  the  genuine  article.  In  the  analysis 
given  by  Seiben,*  the  mean  of  sucrose  in  the  sixty  samples  was  1.08 
per  cent.;  in  one  case,  however,  it  amounted  to  8  per  cent.  In  the  an- 
alyses given  in  this  paper  the  mean  percentage  of  sucrose  in  eight  sam- 
ples of  genuine  honey  was  2.87,  and  in  seven  samples  which  appear  to  be 
genuine  2.74,  and  in  the  samples  contained  in  Table  No.  Ill,  sixteen  in 
number,  which  may  be  genuine,  1.77  per  cent.  Judging  from  these  an- 
alyses I  would  say  that  it  is  a  rare  thing  to  find  a  genuine  honey  which 
contains  more  than  4  per  cent,  sucrose.  In  the  two  samples  of  Galifomia 
honey,  Nos.  41  and  42,  the  percentage  of  sucrose  is  very  high.  Doubt- 
less the  kind  of  flower  and  climate  have  much  to  do  with  this,  and  it 
would  not  be  strange  if  Galifomia  honey,  produced  in  the  unique  con- 
ditions of  climate  and  flora  which  there  obtain,  should  develop  some 
constant  difference  from  honeys  produced  in  other  parts  of  the  world. 

DBTBOTION  OF  OANE-SUGAB  IN  H0I7EY. 

The  presence  of  cane-sugar  in  honey  is  easily  detected  by  the  process 
of  double  polarization.  Illustration :  Sample  No.  14:  weight  of  sample 
taken,  16.2 grams  in  100  cubic  centimeters;  length  oi  observation  tube, 
400  millimeters;  reading  of  scale,  —16;  divide  this  number  by  2  gives, 
—7.5  divisions,  correct  reading  for  a  2()0-millimeter  tube.  After  inver- 
sion the  reading  in  a  220-millimeter  tube  was  — 20.5  divisions ;  tempera- 
ture, 230 ;  difference  of  the  two  readings,  13  divided  by  144  — 11.5  equals 
9.81  per  cent.,  equals  sucrose  present. 

The  method  of  double  reduction  of  Fehling's  solution  once  before  and 
once  after  the  inversion  of  the  cane-sugar  can  also  be  employed.  The 
optical  method  is  quicker,  and  when  properly  conducted  more  reliable 
than  the  method  by  reduction.  If  the  rotatory  power  of  the  sample  is 
quite  small,  two  or  three  times  the  normal  quantity  may  be  taken,  and 
the  polamation  conducted  in  a  400  or  500  millimeter  tube. 

XXfVEBTED  CANE-StraAB. 

As  an  adulterant  of  honey  the  inverted  cane-sugar  is  much  superior 
to  the  sucrose  itsell    It  does  not  crystallize,  and  when  properly  made 

•  Op.  oik       "  '~'      " 
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is  palatable  and  wholesome.  Sucrose  is  nsaally  inverted  by  heating 
Tvith  an  acid,  and  for  commercial  purposes  sulphuric  acid  is  the  one  gen- 
(^riilly  employed.  The  difficulty  of  removing  all  traces  of  this  acid  ren- 
ders the  detection  of  inverted  sugar  somewhat  easy  by  the  presence  of 
the  traces  of  the  sulphuric  acid  which  still  remain  in  the  solution.  It  is 
now  said,  however,  that  inverted  sugar  is  made  in  large  quantities  by 
treatment  with  brewer's  yeast  and  without  the  use  of  acids  of  any  kind. 
AVhen  added  to  honey  in  large  quantities  it  can  be  detected  by  its  great 
Itevo-rotatory  power,  which,  however,  decreases  rapidly  as  the  tempera- 
ture rises.  At  23°  C.  a  pure  invert  sngar  solution  would  mark  — 32.5 
divisions.  In  the  present  state  of  our  knowledge  It  would  be  difficult  to 
detect  the  addition  of  a  small  quantity  of  invert  sugar  to  honey.  From 
the  above  studies  it  appears  that  pure  honey  is  essentially  composed  of 
invert  sugar,  together  with  a  certain  portion  of  sngars  optically  inactive 
(anoptose),  water,  a  small  quantity  of  albuminous  matter,  ash,  antl  solids 
not  sugar,  ♦.  e.,  those  which,  while  resembling  sugar  in  chemical  com- 
position, are  yet  not  detected  in  the  ordinary  process  of  analysis. 

In  addition  to  the  above  it  appears  from  the  results  of  a  large  amoant 
of  work  done  at  my  suggestion  by  Mr.  Gr.  L.  Spencer,  that  pure  honey 
contains  a  varying  amount  of  dextrine,  which  in  cases  amounts  to  a8 
much  as  4  per  cent.* 

This  investigation  is  still  in  progress,  and  therefore  its  results  cannot 
be  yet  announced.  The  presence  of  dextrine  in  honey  doubtless  ac- 
counts for  the  phenomenon  that  in  some  samples  of  pure  honey  the 
IjBvo-rotatory  power  is  very  small,  or  according  to  some  authors  en- 
tirely disappears,  which  would  not  be  the  case  except  for  the  presence 
of  some  highly  dextro-rotatory  substance. 

BSTIMiLTION  OF  WATEB  IN  aLUGOSES,  HOITOYS,  BTO. 

The  methods  generally  employed  for  the  estimation  of  water  in  vis- 
cous liquids  are  so  well  known  that  it  will  not  bo  necessary  to  describe 
them.  Evaporation  in  flat  dishes,  with  or  without  stirring  and  di^'iug 
with  gypsum  or  sand,  are  the  processes  most  frequently  employed. 

Any  one  who  has  practiced  these  methods  need  not  be  told  how 
troublesome  and  unsatisfactory  the  results  are.  Variations  in  the  per- 
centages of  moisture  obtained  are  always  expected  and  are  frequently 
alarming. 

The  following  experiments  have  been  tried  to  develop  a  method  which 
will  give  concordant,  and  therefore  comparable,  results. 

The  success  of  the  experiments  was  largely  due  to  the  even  system  of 
evaporation  aflfordcd  by  the  steam-drying  oven  described  below. 

This  box  contained  three  hori^sontal  layers  of  1^-inch  copper  tubing 
placed  at  a  vertical  distance  of  20  centimeters  between  them.  This  sys- 
ti'in  of  steam  pipes  was  inclosed  in  a  box  made  of  soapstone.  Any  non- 
conducting material  may  be  used  for  this  box.  Each  layer  of  pipes  is 
connected  with  the  steam  service  and  with  a  trap.  By  this  arrauge- 
nieut  all  or  any  one  of  the  sets  of  tubes  can  be  furnished  with  steam. 
Tlie  steam  is  admitted  by  an  automatic  valve  by  which  the  pressure  of 
the  steam  in  the  tubes  of  the  box  is  constant,  whatever  the  pressure 

'  8ince  this  inyestigation  was  nndertaken,  Amthor  (Rep.  Anal.  Chem.,  ISdTs  p* 
IG'J)  has  Bhowu  that  honey  gathered  from  yine  forests  coutaiiis  dextrine  often  id  sii-  !> 
quantities  us  to  become  deztro-rotory.  Kliugor  claims  that  this  phenomenon  is  »<»*. 
ejichimvely  confined  to  honey  of  coniferons  origin.  According  to  oar  observation^ 
even  left-handed  honey  mi^  contain  marked  quantities  of  dextrine.  If  this  1)c  so  it 
can  hardlv  be  trno,  as  W.  Lenz  (Chem.  Zeit.,  S,  C13)  affirms,  that  after  fcrmcDtatioo 
honey  yields  no  optically  aotlve  anbatanoe. 
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in  the  boiler  may  be.  The  top  of  the  box  is  arranged  like  the  roof  of  a 
honse  and  carries  a  ventilating  flue  with  a  damper. 

The  box  rests  on  leaden  supports  in  a  lead  box,  over  the  bottom  of 
which  is  placed  a  layer  of  pnmice-stone  saturated  with  sulphuric  acid. 
All  the  air  which  enters  the  box  must  pass  over  this  desiccating  Tuatt'.- 
rial.  It  therefore  reaches  the  substances  to  be  dried  in  the  most  favor- 
able conditions.  Each  layer  of  tubes  is  provided  with  a  therinomet<'r. 
The  trap  is  set  so  that  no  water  will  accumulate  in  the  pipes  and  at  t lie 
same  time  as  little  steam  escape  as  possible. 

Experience  has  shown  that  with  20  x>ounds  pressure  of  steam  the  mid- 
dle system  of  tubes  will  give  a  constant  temperature  of  100^  0.  The 
bottom  and  top  floors  are  a  little  cooler. 

With  40  x>ounds  pressure  the  central  floor  will  show  a  temperature  of 
107^  G.  when  the  damper  is  closed.  The  dishes  containing  the  sub- 
stances to  be  dried  are  carried  in  trays  made  of  wire  gauze.  A  box  of 
the  size  described  will  hold  more  than  a  hundred  3-inch  dishes. 

OUTLINB  OP  METHOB. 

About  2  grams  of  the  substance  are  taken  and  dissolved  in  alcohol 
The  alcohol  should  be  of  about  70  per  cent,  strength,  so  that  about  5 
cubic  centimeters  of  it  will  dissolve  the  samples  taken.  If  the  sample 
contains  much  dextrine  a  weaker  alcohol  may  be  used.  The  platinum 
dish  and  short  glass  stirring-rod  are  weighed  together.  Fine  sifted 
sand  previously  gently  ignited,  washed  with  distilled  water,  and  dried 
at  100^  O.,  is  now  poiured  into  the  dish.  About  15  grams  are  enough. 
The  alcoholic  solution  of  the  sample  is  at  once  taken  up  by  capillary 
attraction.  The  sample  is  then  dried  in  the  oven  for  half  an  hour  to 
one  hour.  It  is  then  removed,  and,  when  cooled  to  about  70^  O.,  5  cubic 
centimeters  absolute  alcohol  are  added  and  thoroughly  mixed  with  the 
contents  of  the  dish  by  the  stirring-rod. 

'  The  sample  is  allowed  to  stand  for  a  few  minutes  until  the  absolute 
alcohol  has  had  opportunity  to  penetrate  all  parts  of  the  saccharine 
sand.  The  dish  is  then  wanned  at  70^  C.  to  76^  0.  for  a  few  moments 
until  nearly  all  the  alcohol  is  driven  ofE.  It  is  then  placed  in  the  oven 
and  dried  to  constant  weight. 

DATA  OF  WOBK. 

The  first  attempts  at  drying  were  made  in  an  ordinary  air-bath,  the 
final  temperature  being  carried  up  to  110^  0.  Owing  to  the  great  diffi- 
culty in  securing  an  even  temperature  in  such  a  bath,  the  results  obtained 
were  very  unsatisfactory. 

The  following  per  cents,  were  some  of  the  best  of  those  obtained  with 
Q  sorghum  sirup : 


1 

W«l|^tof 
■irap. 

Weight  of 

water 
dxlTenoft 

Water. 

2.247 
2.724 
2.267 
2L688 
2.609 
2L174 

.8777 
.6880 
.6828 
.6883 

.6681 
.6976 

P#rMnt 
25.71 
25.29 
25.71 
26.61 
26.61 
26^66 

Other  duplicate  trials  differed  so  widely  as  to  cause  the  abandonment 
of  the  work  at  that  temperatoxe. 
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The  next  trials  were  made  with  a  sample  of  separated  honey. 
Tho  final  drying  (i.  e.,  after  addition  of  the  auhydroos  alcohol)  was 
coutinued  for  1^  hoars  in  the  steam  bath,  at  d6<^Ji. 


WelfM  9t 

himej. 

Weight  of 

wnUn 
driTMoA 

Water. 

11241 
1280T 
1-7W 
10568 

112U 

.4889 
.4004 
.8082 
.4180 
.4888 

20.48 
20.10 
20.86 
20.87 
20.88 

To  determine  the  proper  length  of  time  to  secure  the  best  results  on 
final  drying,  the  following  determinations  were  made: 

The  samples  were  taken  from  a  can  of  glucose  made  from  sorghmu 
seed. 


TIlM. 

^'iaf»* 

Water,  mo- 
fkaddU. 

Water, 
third  diih. 

fourth  diah. 

mthdiaL 

4  Doara.»««««.«..«......,«««««,....p«.... 

P§r  eenU. 
23  95 
24.28 
24.37 
24.54 
24.88 

Pfrcmt 

24.14 
24.33 
24.42 
24  58 
24  58 

Par  c«nt 
28.70 
24.10 
24.21 
24  47 
24.82 

Parcmt. 

23.50 
28.91 
23.98 
24.  39 
24.82 

P«r«e»t 

2401 
2I» 
2i47 

Tikwiw.... :. :: :~":::. 

2iH 
2141 

The  temperature  of  the  steam  oven  remained  uniformly  at  98.6®  0. 

These  results  show  that  the  final  drying  should  be  continued  for  eix 
hours.  Since  an  oven  like  the  one  used  wiU  hold  a  hundred  dishes,  and 
has  an  automatic  vtdve  to  maintain  a  constant  pressure  of  steam,  and 
therefore  a  constant  temperature,  the  long  drying  is  attended  with  no 
inconvenience. 

The  above  procedure  can  be  safely  recommended  as  the  best  method 
of  accurately  determining  the  free  water  in  substances  like  those  men- 
tioned. It  can  also  be  employed  for  other  bodies  insoluble  in  alcohol, 
'but  soluble  in  ether,  &c.,  such  as  the  fats.  In  all  cases,  however,  these 
determinations  should  he  made  in  duplicate  or  triplicate.  In  a  matter 
of  such  difficulty,  and  often  of  such  importance,  a  single  trial  should 
not  be  regarded  as  finaL 

EUMYS. 

Fermented  mare's  milk  has  long  been  a  favorite  beverage  in  the  E;j>^:. 
where  it  is  known  as  "  kumys.'^  Although  the  Tartars  and  other  Asuiru 
tribes  use  mare's  milk  for  the  manufacture  of  kamys,  yet  it  is  not  tin* 
only  kind  that  can  be  employed.  Since  the  consumption  of  milkwiih* 
has  extended  westward,  cow's  mUk  is  chiefly  employed  for  making  i' 
both  in  Europe  and  America.  Mare's  milk  is  considered  most  suita)>le 
for  fermentation  because  of  the  large  percentage  of  milk-sugar  wliicli 
it  contains. 

Koenig*  gives  as  the  average  percentage  of  milk-sugar  in  mare's  milk 
6.31.  The  same  authort  gives  as  a  mean  of  377  analyses  of  cow''8  milk 
i.81  per  oent  lactose.    Dr.  Btahlberg,!  who  brought  forty  mares  &om 

•  HaJinrngamitttl, p. 4$.    tOF*«it,p.40.    |l^ow8ki'■B6d•1Ito]lgd«iK1l]llJib^^ 
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the  Steppes  of  Sussia  to  Vienna  for  the  purpose  of  using  their  milk  for 
kurays,  found  its  percentage  of  lactose  to  be  7.26.  On  the  other  hand, 
ordinary  mares  that  were  kept  at  work  gave  a  milk  containing  only  ^do 
l)€r  cent  sugar. 

The  quantity  of  milk-sugar  in  mare's  milk  is  great,  but  there  is  a  de- 
ficiency of  fat  and  other  solids.  It  appears  to  contain  fully  ^0  per  cent, 
water,  while  cow's  milk  does  not  have  more  than  87  per  cent. 

The  process  of  manufacture  is  not  uniform.  In  the  Orient  the  mare's 
milk  is  placed  ]u  leathern  vessels ;  to  it  is  added  a  portion  of  a  x>revious 
brewiug,  and  also  a  little  yeast.  In  thirty  to  forty-eight  hours  the  pro- 
cess is  complete.    During  this  time  the  vessels  are  frequently  simkeu. 

In  the  samples  analyzed,  the  milk  was  treated  with  a  lactic  ferment 
and  yeast.  After  twenty -four  or  forty-eight  hours'  fermentation,  the 
kumys  was  bottled.  The  bottles  were  kept  in  a  cool  place,  not  above 
50©  F.,  and  in  a  horizontal  position.  When  shipped  to  me  they  were 
packed  in  ice.  After  they  were  received  in  the  laboratory  they  were 
kept  on  ice  until  analysed. 

METHOD  OF  ANAI.TSIS. 

Carbonic  dioxide. — The  estimation  of  the  carbonic  dioxide  was  a  prob- 
lem of  considerable  difficulty.  It  was  evidently  impracticable  to  at- 
tempt opening  the  bottle  and  determining  the  gas  in  a  portion  of  the  con- 
tents. Foitunately  I  had  access  to  a  large  balance  which  would  turn 
with  a  milligram.  On  this  was  weighed  the  whole  bottle,  into  the  cork  of 
which  was  inserted  a  stop-cock  such  as  is  used  sometimes  with  a  cham- 
pagne bottle.  With  the  bottle  of  kumys  were  also  weighed  two  drying 
flasks,  containing  concentrated  sulphuric  acid  with  their  connections. 

Having  obtained  the  weight  of  the  whole,  the  gas  was  allowed  toes- 
cape  slowly  from  the  stop-cock  and  to  bubble  through  the  sulphuric 
acid  in  the  washing  bottles. 

Theso  bottles,  previously  to  being  weighed,  were  filled  with  the  gas 
from  an  ordinary  carbonic  dioxide  generator.  After  the  gas  had  almost 
ceased  to  flow  the  bottle  of  kumys  was  frequently  shaken.  It  was  also 
placed  in  a  pail  of  water  having  a  temperature  of  3(P  0.  After  half  an 
hour  the  gas  ceased  to  come  over. 

The  whole  apparatus  was  again  weighed.  The  loss  of  weight  gave 
the  quantity  of  free  carbonic  dioxide  in  the  sample.  After  the  analysis 
was  completed  the  volume  of  the  bottle  was  measured.  It  is  fair  to  as- 
same  that  at  30^  G.  the  kumys  still  contained  an  equal  volume  of  dis- 
solved CO,.  In  determining  the  total  CO,  this  volume,  or  its  equivalent 
weight,  was  added  to  that  obtained  by  direct  determination. 

By  this  method  the  CO,  dissolved  nnder  pressure  in  the  bottles  is  es- 
timated separately  from  that  which  the  kumys  contains  in  solution  un- 
der the  weight  of  one  atmosphere.  Since  it  is  of  no  importance  to  sep- 
arate the  gas  into  these  two  portions,  I  have  given  it  altogether  in  the 
tablefr^in  volnme—by  weight  and  In  percentage  by  weight. 

Acidity.r^The  samples  examined  showed  under  the  microscope  the 
acetic  ferment  and  a  portion  of  the  acidity  was  tlierefore  due  to  acetic 
acid.  It  is  the  custom  in  giving  the  results  of  analyses  of  kumys  to 
represent  the  whole  of  the  acidity  as  due  to  lactic  acid.  If  ordinary 
yeast  is  used,  and  it  generally  is,  it  is  possible  that  acetic  acid  may  be 
formed.  This  appeared  to  be  the  case  with  the  samples  in  question, 
since  on  distilling  them  a  larger  percentage  of  acid  was  found  in  the  dis- 
tillate thaji  oould  have  been  expected  had  lactic  acid  only  t)een  present 
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I  made  no  attempt  to  separate  these  two  acids,  bat  estimated  the 
total  acidity  and  then  represented  it  in  terms  of  both  acids. 

Tbe  direct  titration  of  the  lactic  acid  in  the  kumys  was  attended  with 
such  difiQculty  that  the  attempt  was  abandoned.  Whatever  indicator 
was  employed,  the  change  in  color  was  so  obscured  that  no  sharp  reac- 
tion could  be  obtained. 

To  obviate  this  trouble  the  kumys  was  mixed  with  an  equal  volnme 
of  saturated  solution  of  magnesium  sulphate.  After  shaking  the  mixt- 
ure it  was  poured  through  a  linen  filter.  The  first  portions  running; 
through  were  turbid.    After  refilling  these  the  filtrate  was  quite  clear. 

Better  results  were  obtained  by  using  with  the  kumys  equal  volnniea 
of  alcohol.  The  filtrate  from  this  mixture  was  uniformly  bright.  lu 
this  filtrate  the  acid  was  estimated  by  titration  with  standard  scdic- 
hydrate  solution,  making  the  proper  corrections  for  dilution,  and  usin*; 
phenolphthalein  as  indicator.  I  would  recommend  this  alcoholic  method 
of  clarification  to  all  who  may  have  occasion  to  determine  acid  in  milk. 

Alcohol. — ^Tlie  alcohol  was  estimated  by  distilling  600  cubic  centi- 
meters kumys  with  100  cubic  centimeters  water  until  the  distillate 
amounted  to  600  cubic  centimeters.  This  being  still  turbid  was  redis- 
tilled with  a  small  quantity  of  water.  The  final  distillate  of  500  cubic 
centimeters  was  use<l  ihr  the  estimation  of  the  alcohol  in  the  usual  way, 
viz,  by  taking  its  spocilic  gravity  and  calculating  the  alcohol  from  tables. 

JUiUc  8ugar. — Tli«*  milk  sugar  was  estimated  by  the  method  I  recom- 
mended in  a  paper  n*ad  at  the  Philadelphia  meeting*  of  the  American 
Association  for  the  Advjincement  of  Science. 

Fat — Twenty  grni:is  of  the  kumys  were  evaporated  to  drjTie^s  in  a 
schalchen,  the  whole  nibbed  to  a  fine  powder  and  exti-acted  with  ether 
in  a  continuous  i-xtiactor.    The  process  of  extraction  lasted  six  hours. 

Album  i  ft  aid  ft. — Tiic  silbuminoids  were  estimated  by  evaporating  5 
grams  of  the  mnt(Mi:il  in  a  schalchen,  rubbing  to  a  fine  powder  with 
soda-lime  and  burnin;^'  with  the  same  in  the  usual  way. 

Water. — In  a  fiat  platinum  dish, partly  fillid  with  washed  and  dried 
sand,  2  grams  of  m;j(fiial  were  weighed  and  dried  to  a  constant  weight 
at  100^  C.     Following  are  the  results  of  the  analyses: 


No.  of  sample. 

5. 

1 

•s 

-a 
1 

6 

o 
o 

s 

3 
I 

1 

t 

8" 

a 

•3 

'6 

s 

o 
•J 
o 

.a 
3 

1 

1 

1 

^ 

t 

1 

1 

;9 

OraiM. 
747. 415 
720.  376 
768.675 
73(i.  035 
746. 187 
750  JM7 
73&840 
752.550 

Litera. 
2.543 
3.140 
3.179 
3.281 
3.570 
2.973 
8.204 
8.263 

Oramt. 
5.009 
&186 
6.2C9 
6.463 
&850 
5.057 
6.313 
6.428 

Pr.et. 
.67 
.85 
.82 
.88 
.91 
.77 
.85 
.86 

Pr.ot 

Pr.ct. 

Pr.cL 
.87 
.66 
.69 
.81 
.86 
.70 
.73 
.77 

Pr.eL 
.431 
.412 

.483 
.482 
.423 
.450 
.462 
.450 

Pr,eL 
3.69 
2.58 
8.02 
8.01 
2.64 
2.81 
2.89 
2.81 

Pr,eL 
2.21 
2.16 
2.07 
LM 
1.67 
L75 
2.44 
2.84 

Pr.tL 
88.81 
89.53 
89.15 
89.81 
89.97 
89.8(7 
89.01 
8&87 

Pr.eL 

4.83 

.81 
.84 
.80 
.82 
.27 
.83 

.47 
.61 
.45 
.48 
.43 
.49 

4.81 

4.83 

4.43 

4.43 

0 

4.33 

7 

4.48 

8 

Mean.... 

.63 

.81 

.47 

.76 

.449 

2.66 

2L08 

n.t2 

4.88 

It  will  bo  of  interest  to  compare  these  results  with  those  obtained 
by  other  analysts,  both  with  kumys  from  mare's  milk  and  £rom  other 
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Roarocs.    As  a  mean  of  fonrteen  analyses  of  mare's  milk  komys,  Koenig* 
gives  the  following  figures,  viz : 


Poroent 

Alcohol... a... •.••••.•••• ••••••..«.... 

L84 
.91 
1.24 
1.07 
L26 
.90 
.952 

Lactic  acid .^ 

MUk-suKar 

AlboiniDoids .^ 

Fat 

A«h 

Carboolo  dioxid* 

The  mean  of  two  samples  of  knmys,  made  of  cow's  milk,  is  given  by 
the  same  author,  as  follows : 


Alcohol 

Laotioacid  ...... 

MUk-anKar 

Albmninoida  .... 

Aah 

Carbonio  acid  ... 


Percent 


SL64 

.80 
8.10 
2.02 

.45 
LOS 


In  nine  analyses  of  kumys^t  probably  made  of  cow's  milk,  the  means 
are  as  follows : 


Pflrent 

Alcohol 

L88 
.82 
8.95 
2.80 
.88 
.53 
.77 

Lactic  acid 

Basrar .......•••..••........... 

Fat 

Ash ; 

Carbonio  dioxide 

Interesting  analyses  of  kumys^  prepared  from  mare's  milk,  have  also 
been  made  by  Dr.  P.  Vieth.f 

The  mares  from  which  the  milk  was  taken  were  on  exhibition  at  the 
London  International  Exposition  for  1884.  These  animals  were  obtained 
from  the  Steppes  of  Southeastern  Russia.  The  mares  were  from  five  to 
six  years  old  and  were  cared  for  and  milked  by  natives  of  the  country 
from  which  they  were  taken. 

When  milked  five  times  daily  the  best  of  these  mares  gave  from  4  to 
5  liters  of  milk.  It  is  to  be  regretted  that  the  milk-sugar,  the  most  im- 
portant ingredient  of  milk  in  respect  of  kumys  manufacture,  was  esti- 
mated by  difference.  Eleven  analyses  of  the  mixed  milk  gave  the  fol- 
lowing numbers : 


Mean. 

1.0335 
89.74 

.87 
L71 
6l30 

.26 

1.0360 
90.41 
L25 
2.11 
6.62 
.36 

1.  or49 

jM^r ......  ■...•■  ....................... 

'**  •••*... ......aa... .........a ..a... .... 

Alknimisoldi.a«a..«a.... ................. 

]S^*«" 

par  cent.. 

...... .............. do.... 

....... ............. UO .... 

90.06 
LOO 
L89 
6.65 
.81 

^Koenig,  Nahnmgsmittel,  p.  68. 
fOp.  oit.,j 


:t 


ILaadw.  y«xiiio]is-Btotionan«  Zl,  pp.  363  ff  m|. 
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The  kumys  made  from  the  above  milk  had  the  following  composi- 
tion: 


Somplo  nnmber. 

1 

1 

t 

1 

1 

1 

1 

'M 

Si 

•5 

1 

iV.rt. 
00.09 
91.05 
91.79 
91.87 
92.38 
92.42 
91.42 
92.04 
91.99 

IV.  ct 
2.47 
2.70 
2.84 
8.29 
3.26 
8.2!) 
2.25 
2.84 
2.81 

Pr,eU 

L08 
1.13 
1.27 
1.17 
1.14 
1.20 
L22 
1.10 
1.44 

Pr.ct, 
a.  26 

2.00 
1.97 
1.99 
1.76 
1.87 
1.75 
1.89 
1.60 

Pr.  et. 

.64 
L16 
L26 

.96 
1.03 

too 

.70 
L06 
L54 

JV.ct. 
2.21 
.60 
.51 
.39 
.09 

"'i'io' 

.73 
.19 

JY.ct 

.36 

2 

,37 

3 

.36 

i , 

.33 

5 

.34 

6 

.1* 

7 

.86 

8 

.84 

8 

.84 

Mean 

91.87 

2.86 

L19 

1.91 

L04 

.79 

.85 

Collecting  the  above  means  together  wo  have  the  following  compar- 
ative table : 


Number. 

Alco- 
hol. 

LaoUo 
acid. 

MUk 
sngar. 

Albumi- 
Doids. 

TbL 

COi. 

Water. 

Pr.et. 
1.84 
2.64 

L28 

2.86 

.76 

Pr.eL 
.91 
.80 
.82 
1.04 
.47 

Pr.eL 
L24 
8.10 
8.03 
.79 
4.88 

P«rct 
1.97 
2.02 
2.89 
l.Pl 
2.56 

Pr.tL 

1.26 

.85 

.88 

1.19 

2.08 

Pr.eL 
.06 
LOS 
.77 

iV.d. 

*82.47 

88.73 

■    •             •               •  •• 

*S9L55 

91.87 

88L82 

•By  diffuranoo.  < 

I  Mean  of  14  analyses  of  ktunys  from  mare'a  millc. 
Meao  of  2  analyses  of  Inunys  from  cow's  milk. 

(3)  Mean  of  analyses  of  kumys,  orisrin  nnknown,  probably  from  skimmed  oow'smilk. 

(4)  Mean  of  0  analvHOS  of  kumys  made  from  mare^s  milk,  London  Exposition  of  1884. 

(5)  Mean  of  8  analyses  of  kumys  from  cow's  milk,  made  by  DiTislon  of  Chemiatry,  United 
Department  of  Agriculture. 


% 


The  comparison  of  the  above  results  shows  that  the  American  kumys 
differs  from  that  of  other  coantries  in  the  following  points,  viz : 

The  percentage  of  alcohol  is  quite  low  and  as  a  conseqnence  the  per- 
centage of  sugar  is  high. 

American  kumys  contains  more  fat,  showing  that  it  has  been  made 
from  milk  from  which  the  cream  had  not  been  so  carefully  removed  as  in 
those  milks  from  which  the  European  kumys  was  made. 

Mare's  milk,  as  will  be  seen  by  the  above  analyses,  contains  much  less 
fat  than  that  of  the  cow  and  more  sugar,  thus  making  it  more  suitable 
for  the  production  of  kumys.  Good  cow's  milk,  however,  is  suitable  for 
the  manufacture  of  kumys  after  most  of  the  cream  has  been  removed. 
Should  it  be  desired  to  make  a  kumys  richer  in  alcohol,  some  milk-sngmr 
could  be  added. 

The  samples  analyzed  were  kindly  furnished  me  by  Mr.  Julius  Haag, 
of  Indianapolis.  This  kumys  makes  a  delightfully  refreshing  drink. 
When  drawn  from  the  bottle  and  poured  a  few  times  from  glass  to  riaas 
it  becomes  thick  like  whipi)ed  cream,  and  is  then  most  palatablg.  It  is 
mach  relished  as  a  beverage,  and  is  highly  reoommended  by  physidaiui 
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in  cases  of  imperfect  nutrition.  Those  desiring  to  study  the  therapeutic 
action  of  knmys  should  consult  the  monographs  of  Biel,*  Stahlberg,t 
Landowski,!  Tymowski.§ 

Kotes  on  samples  qf  kumys  analyzed  hy  ih$  IHtisUm  qf  Ckemisiry, 


Sample  nnxnlMr. 

DatAbot- 
tied. 

Datean- 

alyied. 

Sampio  number. 

Date  bot- 
tled. 

Date  an- 
alysed. 

1 , 

Mar.  24 
Mar.  25 
Mar.  25 
Mar.  24 

Apr.  8 
Apr.  7 
Apr.  7 
Apr.    8 

6 

Mar.  27 
Mar.  28 
Apr.    1 
Apr.    1 

Apr.  7 
Apr.  8 
Apr.  8 
Apr.      0 

2 

7 

4 

a , ,,., ..,„ 

EEPOET  O  THEN  OTTAWA  BXPBEIMBNTS. 

I  submit  herewith  a  report  of  the  experiments  made  by  the  Depart- 
ment of  Agriculture  in  the  manufacture  of  sugar  from  sorghum  at 
Ottawa,  Kansas,  during  the  season  of  1885. 

It  may  be  of  interest  to  you  to  know  what  had  been  done  in  the  mat- 
ter before  you  took  office.  The  appropriation  bill  for  the  Department 
of  Agriculture  for  the  fiscal  year  beginning  July  1, 1884,  approved  June 
5, 188^  contained  an  item  of  $50,000  for  "necessary  expenses  in  con- 
ducting cxxieriments,  including  experiments  in  the  manufacture  of  sugar 
from  sorghum'  and  other  vegetable  plants."  About  the  end  of  June, 
1884,  the  Commissioner  of  Agriculture  informed  me  that  he  had  deter- 
mined to  try  the  process  of  diffusion  on  sorghum  cane  in  Kansas  during 
the  season  of  1884.  At  that  time  (the  appropriations  could  not  be  used 
mitil  July  1)  I  represented  to  the  Commissioner  that  it  would  be  im- 
possible to  build  and  erect  an  apparatus  by  September  1,  the  time 
when  the  manufacturing  season  would  open.  I  suggested  that  the 
whole  subject  be  careftilly  investigated,  trials  made  with  different  forms 
of  cane-slicers,  and  apparatus  prepared  for  the  season  of  1885.  This 
view  did  not  meet  with  the  approval  of  the  Commissioner,  who  ex- 
pressed a  desire  to  comply  as  speedily  as  possible  with  the  wish  of 
Congress  to  have  the  experiments  made.  Accordingly,  at  his  request, 
representatives  of  two  manufacturing  firms,  viz,  the  Oolwell  Iron 
Company,  of  New  York,  and  the  Pusey  &  Jones  Company,  of  Wilming- 
ton, Del.,  came  to  Washington  an4  conferred  with  him  in  respect  to  the 
matter.  The  Colwell  Company  refused  to  undertiiko  the  work  at  all, 
and  the  Pusey  &  Jones  Company  agreed  to  try  it  and  deliver  the  ap- 
paratus by  September  16,  provided  the  order  was  given  prior  to  July 
10.  In  spite  of  the  fact  that  the  company  did  not  undertake  to  finish 
the  battery  until  after  the  manufacturing  season  would  have  begun, 
and  that  two  or  three  months  at  least  would  have  been  required  for  the 
shipment  and  erection  of  the  apparatus,  the  order  was  given  July  14, 
1884,  to  go  ahead  with  the  construction  of  the  apparatus.  The  Com- 
missioner requested  me  to  aid  the  contractors  as  much  as  possible  in 
secariug  an  outfit  suitable  for  the  purpose,  but  no  time  was  afforded  to 
elaborate  plans,  since  work  had  to  be  commenced  at  once  in  order  that 
the  apparatus  be  ready  at  the  time  specified.    I  had  little  hope  of  sue- 

*  Untanochniigen  fiber  den  Knrays  imd  den  Stoffwecbsel  wAIirend  der  Kumyskur. 
t  Kumys,  Mine  phyaiolofflBche  nnd  tberapentieohe  Wirkang.    St.  Petersburg, 
t  Dn  nunys  et  ae  son  x>6le  thtfrapentiaue. 
t  £«  phjilologiioben  nnd  therapentiMdien  Bedsntong  des  Kuiajs.    Mflnohoi. 
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cess  with  the  apparatus  constructed  in  such  a  way,  but,  when  near  the 
end  of  August  it  became  evident  that  it  could  not  be  finished,  what  lit- 
tle I  had  vanished.  An  attempt  was  then  made  to  have  the  apparatus 
ready  for  use  in  liOuisiana  during  the  course  of  1884,  but  this  eftort  had 
also  to  be  abandoned  by  reason  of  delay  in  finishing  the  work. 

I^te  in  the  fall  of  1884  the  apparatus  was  finished  and  ready  for  in- 
s])ection.  I  had  requested  that  the  cells  of  the  battery  be  large  enough 
to  contain  one  ton  of  cane  chips,  and  the  builders  famished  for  this 
capacity  a  cell  measuring  3  feet;  bottom  diameter,  3  feet;  11  inches, 
shoulder  diameter;  1  foot  2^  inches  depth  of  neck,  and  16  inches  diame- 
ter of  neck ;  1  foot,  shoulder  to  bottom  of  neck;  6  feet  deep,  and  con- 
taining G6  cubic  feet  (nearly)  of  space. 

In  the  absence  of  any  experience  whieh  would  enable  me  to  judge 
definitely  of  the  matter,  it  appeared  that  the  cells  were  sufficiently 
large,  and  they  were  therefore  accepted.  The  cutters,  however,  ap- 
peared to  be  entirely  inadequate  to  the  work  to  be  performed,  and  they 
were  therefore  rejected. 

No  further  action  was  taken  by  the  Oommissioner  in  the  matter  eix- 
cept  to  request  the  company  to  store  the  apparatus  during  the  winter, 
until  February  13, 1885,  when  the  Commissioner  sent  for  me  and  asked 
me  to  go  to  New  York  and  make  a  contract  with  Mr.  B.  Timer,  presi- 
dent of  the  Franklin  Sugar  Company,  at  Ottawa,  Kansas,  for  the  erection 
of  the  battery  in  conneotion  with  the  works  of  his  company  at  Ottawa. 
I  met  Mr.  Umer  at  the  Astor  House,  February  13,  and  ^e  agreed  upon 
the  form  of  a  contract,  which  I  made  out  in  duplicate  to  be  signed  by 
Mr.  Umer  and  the  Oommissioner. 

In  March,  1886,  the  oells  were  sent  to  Ottawa,  but  no  action  was  taken 
in  respect  to  the  cutters. 

Following  is  a  record  of  the  work  which  has  been  done  by  me  under 
your  supervision.  It  was  discovered,  on  consulting  the  books  of  the  dis- 
bursing officer,  that  only  a  little  over  $1,000  of  the  appropriation  re- 
mained available.  The  new  appropriation  of  $40,000  for  1885  and  1886 
could  not  be  used  until  July  1.  On  May  8,  you  appointed  M.  A.  Scovdl 
to  superintend  the  erection  of  the  machinery  and  buildings  at  Ottawa. 
On  May  1, 1885,  he  was  instructed  to  do  what  he  could  with  the  small 
amount  of  funds  available.  In  the  middle  of  June,  I  went  to  Ottawa 
to  assist  Mr.  Scovell  in  locating  the  buildings  and  getting  the  work 
under  way. 

On  the  3d  of  July,  the  new  appropriation  having  become  available,  I 
went  to  Wilmington,  Del.,  and  arranged  for  the  construction  of  the  new 
cutters.  A  few  days  later  you  ordered  of  the  same  firm  the  necessary 
machinery  to  operate  the  cutters  and  convey  the  chips  to  the  diffusion 
cells.  The  work  of  construction  was  hurried  as  rapidly  as  possible  and 
the  first  consignment  of  apparatus,  consisting  of  one  cutter  and  shafting, 
hangers,  belting,  &c.,  reached  Ottawa  on  Saturday,  September  4,  ton 
days  after  the  manufacturing  season  had  commenced. 

1  reached  Ottawa  on  Wednesday,  September  8,  and  the  work  of  erec- 
tion was  pushed  with  all  possible  dispatch.  On  Sunday,  September  27, 
the  rest  of  the  machinery  arrived.  During  the  following  week,  one  cut- 
ter having  been  completed,  preliminary  trials  were  made  with  the  ap- 
paratus. The  cutter  was  found  to  give  good  satisfaction,  with  a  capacity 
of  6  tons  per  hour,  giving  a  nicely-grooved  chip  well  suited  for  dififusion. 

On  the  other  hand,  the  cells  of  the  battery  were  found  to  hold  only 
1,340  pounds  (or,  by  a  little  crowding,  1,400  pounds)  instead  of  a  ton; 
the  lower  opening,  thiongh  which  the  dhips  w«re  to  be  discharged,  was 
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too  small,  not  allowing  the  chips  to  flow  out  fireely  and  requiring  the 
services  of  two  additional  laborers  to  empty  the  cell.  •  The  conveyer, 
bringing  the  chips  to  the  cells  would  not  work  automatically,  as  had  bcc^n 
intended,  and  a  third  man  was  required  to  direct  the  chips  into  the  cvJU. 
Owing  to  these  faults  of  construction,  which  could  have  been  foreseen, 
the  expense  of  working  the  battery  was  almost  double  what  it  would  be 
with  proper  fixtures.  Add  to  this  the  additional  expense  oc(*asi(»niMl 
by  the  small  capacity  of  the  cells,  and  a  serious  increase  of  work  ing  ex- 
penses is  at  once  apparent. 

The  battery  was  intended  by  the  constructors  to  be  worked  by  allow- 
ing the  liquid  to  enter  from  the  bottom  of  each  cell,  forcing  tbelieavier 
liquid  out  at  the  top.  Numerous  trials  by  this  method  showed  that  it 
was  impracticable.  The  liquid  entering  the  cell  is  both  lighter  aini 
warmer  than  that  contained  in  it  The  result  of  lighter  liquid  bein^ 
below  was  an  admixture  of  the  contained  and  entering  liquid,  which 
proved  disastrous  to  close  extraction.  As  a  consequence,  the  conn  ec  tion 
with  the  water  service  had  to  be  changed  so  as  to  permit  downward 
working. 

On  Sunday  morning,  October  4,  a  heavy  frost  killed  the  blades  of  the 
cane,  but  did  no  damage  to  tljat  which  was  fully  matured. 

On  Tuesday  morning,  October  C,  there  was  a  severe  freeze,  ice  hav- 
ing formed  an  eighth  of  an  inch  in*  thickness.  This  freeze  did  a  great 
injury  to  the  cane,  as  will  be  seen  in  the  table  of  analysis  of  the  mill 
juices. 

On  Wednesday,  October  7,  the  machinery  of  the  diffusion  battery, 
although  hastily  and  imperfectly  put  together,  was  pronounced  ready 
for  trial. 

On  Thursday,  October  8,  otir  first  trial  took  place.  The  cutters  were 
started  at  8  a.  m.,  and  work  was  continued  until  5  a.  m.,  Friday,  Octo- 
ber 9.  During  this  time  70  cells  were  diffused  of  1,400  pounds  each, 
or  a  total  of  98,000  pounds.  The  weight  of  the  diffused  juice  was  96,140 
pounds  from  65  cells. 

The  analysis  of  the  exhausted  chips  showed  only  a  trace  of  sucrose  and 
.10  i>er  cent  of  glucose.  The  waste  water  of  diffusion  showed  a  loss  of 
.10  per  cent,  of  sucrose  and  .10  per  c^t.  glucose.  The  total  loss  of 
sugars  therefore  was  .10  per  cent,  of  sucrose  and  .20  per  cent  glucose. 
The  excess  of  glucose  in  these  analyses  is  explained  by  the  fact  that  the 
samples  of  exhausted  chips  and  waste  waters  taken  during  the  night 
were  not  analyzed  until  the  next  day,  and  meanwhile  the  sucrose  suffered 
inversion. 

The  total  loss  of  sugar  therefore  in  cl^ips  and  waste  waters  was  .30 
per  cent  This  is  a  remarkably  good  extraction  and  the  result  is  very 
satisfactory. 

When  the  cells  could  be  promptly  emptied,  it  was  an  easy  matter  to 
make  a  diffusion  every  twelve  minutes,  and  the  extraction  was  just  as 
good  as  in  those  cases  where  twice  that  time  was  employed.  These  re- 
sults showed  that  sorghum  cane  diffuses  with  great  readiness,  and  in  this 
respect  it  appears  to  have  an  advantage  over  the  beet 

The  cane  employed  was  quite  imperfectly  stripped  and  the  sheaths 
and  remaining  blades  were,  of  course,  treated  in  the  cells  together  with 
the  chips.  The  coloring  and  gummy  matters  which  they  contained  were 
therefore  found  in  the  diffusion  juices.  It  will  be  a  very  easy  matter  to 
run  these  chips  through  a  sieve  in  connection  with  a  blower  and  remove 
all  objectionable  matter. 

Following  is  a  table  showing  the  details  of  the  difflofiloii. 
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*  Stopped  for  dinner. 


t  Stopped  for  supper. 


Two  more  portions  of  600  liters  each  were  drawn  off  and  the  otbcr 
Tt  cells  were  the  discontinaed. 

In  the  first  series  of  32  cells  700  liters  of  juice  were  drawn  off  at  each 
charge^or  1,640  pounds.    Since  the  average  charge  of  each  cell  was 
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1,400  pounds  of  chips  the  ratio  of  diflbsion  juice  to  weight  of  cane  was 
100:100.  In  the  second  series  of  31  cells  600  liters  of  juice  were  drawn 
off  at  each  charge,  or  1,320  pounds ;  the  ratio  of  diffusion  juice  to  wei^h  t 
of  cane  was  94 . 3 :  100.  It  appears  from  this  that  diffusion  can  be  success 
fully  practiced  with  sorghum  cane  when  the  weight  of  juice  obtained  is 
made  about  the  same  as  that  of  the  cane  diffused.  The  mean  specific 
f:ravity  of  the  32  charges  of  700  liters  each  was  1.0394  at  25o  0.,  or  at  1 5o 
1.0411,  corresponding  to  10.24  per  cent,  total  solids.  The  ayerago  s|m». 
ciflc  gravity  of  the  juice  of  32  charges  of  600  liters  each  was  1.0405  at 
I'oo  C,  or  1 .0424  at  15^  corresponding  to  10.65  per  cent,  total  sol  id  s.  T]  i  e. 
ciiiie  varied  so  greatly  in  its  composition  that  no  estimate  of  the  d«%^ree 
of  extraction  could  be  made  from  the  analyses  of  the  cane  juices. 
The  following  analyses  were  made  of  the  diffusion  juices  at  10.30  a.  m, : 


FirtttlBiie, 
10.90  •.m. 

Seoond 
tlm«i,  3  p.  m. 

Total  noUdi.*... a. •■•..•  ■.•■.■........ 

P^eent. 

10.84 
0.19 
9.70 

Pgreent. 
15.00 
ft.  00 
2.«H) 
1.80 

Soorose......  •.••••... ................ 

OlncoM 

SoUda  not  sugar 

No  analysis  of  the  diffusion  juice  was  made  at  night. 

Analyses  were  also  made  of  the  cane  juice  expressed  on  small  mill 
from  oanes  taken  from  the  yard  whence  the  cutter  carriers  were  sup- 
plied: 


No.l. 
10  a.m. 

No.  a, 

11a.m. 

Ko.3, 
ILSOa-m. 

Total  MlldA - 

SactxM* ....rt..^...... 

OlnOOM m^mm 

IV.rt. 

17.00 
11.24 
2.44 

Pr.rt. 

1ft.  eo 

9.62 
2.86 
8.11 

Pt.eL 
15.20 
9.83 
S.41 
1.98 

The  small  samples  taken  for  the  above  analyses  showed  how  seriously 
the  frost  had  affected  the  canes  and  how  irregular  they  were  in  their 
composition.  The  peculiar  odor  characteristic  of  ih>sted  sorghum  was 
also  very  apparent  in  the  chips  as  they  came  from  the  cutter.  This  con- 
dition of  things  rendered  this  part  of  the  work  very  unsatisfactory. 

The  weight  of  coal  used  from  the  time  of  firing  up  on  Thursday  morn- 
ing until  the  time  of  stopping  Friday  morning — nearly  twenty-lbrir 
hours — was  a  little  over  3,000  pounds.  But  when  the  chips  could  l)e 
promptly  removed  from  the  cells  it  was  possible  to  make  a  diff\isi()ii 
every  ten  minutes.  Hence  the  whole  work  might  have  been  done  in 
seven  hundred  minutes,  or  eleven  hours  and  forty  minutes.  In  that  ca.<4i 
half  the  coal  might  have  been  saved. 

The  force  required  to  do  the  work  was— 

One  tireman  (day)  and  one  (night),  at  $1.50 |3  <H) 

Four  men  on  oane  oairier  (day)  and  foor  (night),  at  $1.25 10  0<) 

Konr  men  at  battery  (day)  and  four  (night),  at  $1.25 10  ou 

One  team  to  lemove  chips  (day)  and  one  (night),  at  |2.50 C}  ou 

One  Yalre-man  (day)  and  one  (night),  at  $2.25 4  .')0 

li  tons  of  eoal,  at  $3.25......... 4  Hb 

OU  and  Ughte 1  00 

One  boy  (to  sweep,  dc.o.). ......  •• ....  .... 7^ 

TotalooetofdifiiiBing  49  tons  of  oane  ....#. 39  13 
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With  Blight  changes  in  the  battery  it  will  be  an  easy  matter  to  rednce 
this  to  $20,  and  if  the  cells  are  made  twice  as  large  the  cost  will  be  still 
less.  With  apparatus  properly  arranged  the  cost  of  diffusing  a  ton  of 
cane  will  not  be  greater  than  30  cents.  Good  machinists  estimated  that 
about  15  horsepower  was  used  in  driving  the  machinery  and  heating 
the  liquor  in  the  experiments  made. 

A  study  of  the  table  of  diffusions  reveals  some  curious  facts  relating 
to  the  variations  in  the  composition  of  the  cane.  Beginning  with  the 
fourth  diffusion  and  ending  with  the  eleventh,  eight  cells  in  all,  the  fol- 
lowing faqts  appear:  The  mean  specific  gravity  of  the  diffusion  juice  at 
15^  O.  was  L045,  corresponding  to  11.2  per  cent,  total  solids.  The  weigbt 
of  juice  dnyni  off  was  10  x>er  cent,  greater  than  the  weight  of  caoe 
diffused ;  11.2  total  solids  in  110  pounds  would  be  equal  to  12.33  total 
solids  in  100  pounds.  Add  to  this  the  .30  sugar  lost  in  chips  in  water 
of  diffusion  and  .15  solids  not  sugar,  we  obtain  12.77  as  the  total  solids 
in  cane  diffused,  calculated  from  the  diffusion  data.  This  would  corre- 
spond to  14.05  total  solids  in  the  juice  as  expressed  by  mill. 

After  the  eleventh  diffusion  the  cane  rapidly  deteriorated.  The  mean 
specific  gravity  from  tho  eleventh  to  the  thirQ^-third  diffusion  was  10.30 
(circa)  at  15©  C,  corresponding  to  9.75  per  cent,  total  solids.  Proceed- 
ing as  above,  the  following  numbers  are  obtained:  Total  solids  in  cane 
diffused,  11.18  per  cent.    This  would  give  for  mill  juice  12.35  per  cent 

After  the  thirty-second  diffusion  the  weight  of  juice  drawn  off  was 
5  per  cent,  less  than  weight  of  cane  diffused.  The  specific  gravity  of 
the  diffusion  juice  at  15^  was  1.044  (circa),  corresponding  to  11.00  i)er 
cent,  total  solids.  Diminishing  this  by  5  per  cent,  and  adding  .45  we 
obtain  11.00  per  cent,  as  total  solids  in  cane,  or  12.10  per  cent,  total 
solids  in  expressed  juice. 

Unfortunately  the  carbonatation  pump  broke  after  about  one-third  of 
the  juice  had  been  defecated.  A  careful  estimate  of  the  number  of 
tons  of  cane  which  was  worked  showed  that  15  had  been  carbonated. 

This  yielded  4,320  pounds  of  masse  cuite^  containing  76.9  per  cent,  solid 
matter,  or  11  per  cent,  (nearly)  on  weight  of  cane  worked. 

The  composition  of  this  masse  cuiie  is  shown  by  the  following  analysis: 


■ 

Peroa&ft. 

Snorose ...••.....••..••••..•..... 

13.66 
23.10 
4.74 
&13 

OlQOose 

Water 

Ash ^ 

Solids  not  sagar. 

This  masse  cuite  was  allowed  to  stand  in  cars  (it  was  not  boiled  to 
grain)  one  week  and  was  then  swung  out^  yielding  1,420  pounds  of  sugar, 
or  about  30  per  cent,  of  worked  and  dried  sugar,  or  95  pounds  per  ton 
of  cane  worked. 

Allowing  12  pounds  per  gallon  for  the  masse  cuite,  the  number  of 
gallons  per  ton  of  cane  was  234. 

The  sugar  was  of  fine  quality,  the  molasses  of  much  better  quality 
than  that  obtained  in  the  usual  way,  and  the  whole  product  was  in 
every  respect  satisfactoiy. 
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The  oane  oontinned  to  deteriorate,  as  is  sbowh  in  the  following 
analyses  of  the  juices  from  the  mill  of  the  Franklin  Sugar  Oompany : 


Friday. 

October^ 

4p.a. 

October  fo, 
10.80  a.m. 

October  10, 
4p.in. 

October^ 

FmmHL 
7.80 
8.60 
3.21 

7.88 
8L60 
8.18 

7.00 
8.16 
8.60 

PmrcmU, 
6.07 
8.27 
8.66 

SnIWI*  nAt  anMLT 

TotelMlidi 

18.61 

14.01 

14.84 

13.61 

These  discouraging  effects  of  the  serere  frost  of  the  6th  of  October 
did  not  afford  any  hope  of  successful  continuation  of  the  experiments. 
It  will  be  quite  impossible  to  work  successfully  a  diffusion  juice  derived 
from  so  poor  a  source. 

On  October  12  an  analysis  of  some  samples  of  cane  from  a  different 
source  showed  that  the  juice  had  been  little  injured  by  the  frost.  The 
numbers  obtained  were  the  following: 


PerMBl 

OlneoM 

Solidii  nfft  fvcAT  -T. ............ .••.•.. 

U.88 
^44 

TdM  1011411 - 

10,14 

Hoping  tliat  enough  of  such  cane  might  be  secured  to  allow  of  another 
trial  of  Uie  apparatus,  it  was  determined  to  make  another  run  on  the 
following  day.  The  sample  for  analysis  was  taken  from  the  west  end 
of  a  field,  which  was  bordered  on  the  west  by  a  strip  of  forest  and  a 
pond  of  water  of  considerable  size. 

Evidently  the  spot  whence  the  sample  was  taken  had  been  protected 
\fj  these  oonditions  from  the  action  of  the  frost  Samples  taken  from 
other  parts  of  the  field  during  the  day,  October  13,  when  the  second  run 
was  made,  show,  with  the  exception  of  the  first  one  taken  from  the  west 
end  of  the  field,  a  serious  deterioration  of  the  cane.  Following  are  the 
analyses  of  juices  of  canes  expressed  by  experimental  mill,  made  during 
the  day  of  October  13. 


Vnmbflr. 

Hour. 

SuWOMk 

OllLOOM. 

Solldaiiat 
■agar. 

Total 
Mdida. 

1  ••.••■>«••■•••■•■•••••■••••■•••••••••••■•• •••••• 

w ••.•■•••■■•■••••••••■•••■•■■•■■•••••■•■•■•■•«•■« 

10  a.  B. 

8>iii. 

4.80  p.m. 

6.80  p.m. 

10lS8 
&64 

a64 

&81 

9.11 
3.06 
8.11 
^61 

X83 
2.81 
2.80 
2.88 

16.16 

14.40 

14.  M 

14.40 

Kot  only  were  the  analyses  sufficient  to  show  the  injury  that  had  been 
done,  but  in  addition  to  this  the  chips  were  soft  and  '<  bleeding,"  and 
possessed  the  odor  oharacteristio  of  firozen  cane. 

Work  with  such  chips  was  more  like  maceration  than  diffidsion ;  never- 
theless the  run  was  made. 

9  AG— 'SS 
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Kxm  ow  ooTonn  13,  1866. 

The  ontten  were  started  at  9.30  a.  m. ;  stopped  at  6.30  p.  m.  Namber  of  honre.  9 
less  30  miantee  stopped  at  Doon— 8  hours  80  ml  nates. 

Namber  of  oells  of  chips  oot,  39.    Arerage  time  for  each  oellt  14  minntes  (nearly). 

During  this  time  the  oattext  were  freqasntly  stopped  to  wait  for  the  emptying  f*r 
the  ceils. 

It  was  fonnd  that  one  oatter,  with  moderate  feed,  oonld  fill  a  cell  (1,400  jtoumU 
droa)  in  6  minntes. 

The  number  of  charges  drawn  oif  was  34. 

The  first  charge  was  taken  at  11.07  a.  m.  and  the  last  one  at  7.45  p.  m.,  lees  3(1 
minutes  at  noon  and  30  minutes  for  supper— 7  hours  39  minutes. 

Average  time  for  each  diffhsion,  13i  minutes. 

C08T. 

Coal  burned,  1,575  poundSi  at  $3.25  per  ton |9  50 

Four  men  on  carrier,  ^(T  day,  at  |I.I& •..••.. • •••••••••  4  % 

One  fireman,  A  day,  at  $1.50 l  20 

One  boy,  fy  day,at75  cents 60 

One  team  for  bagasse,  -fs  da^,  at  $2.50 • fi  00 

Four  men  at  battery,  ifig  day.  at  $1.25 4  00 

One  Talre  man,  1^  day,  at  12.25 2  00 

OU 50 

Total $16  80 

Tons  cane  diflhsed.....* 27 

Cost  per  ton - G2 

TthU  nf  detaiU  of  difutUm  of  Oeioher  13,  1885. 


KsBlMr  of  cell. 


r 


l« 


^•8 

IB 


I 


1 1 


I 


<.. 

7.. 
$  . 
0.. 

10.. 

11. 

12. 

18.. 

U. 

\5 

IS. 

17.. 

18.. 

10.. 

20.. 

21. 

23.. 
24. 
25. 
26., 
27., 
28.. 
20.. 
80.. 
81.. 
83. 
88. 
84. 


XHift. 

000 
700 
700 
700 

700 

700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
040 

vi 

S40 

ss 

S40 
840 
640 
640 
700 


n 

38 

27 

23 

24 

24 

10  < 

21 

28 

26 

24 

3$ 


BO 


48* 

T5 

60 

63 

56 

78 

70 

56 

60 

56 

60 

60 

61 

70 
59 

s 

58 

67 

64 

65 

64 

56 

86 

58 

56 

57 

5^ 

54 

58 

56 

54 

52 

54 

58 

IS 

S 

64 

56 

64 

56 

56 

S 

66 

86 

66 

54 

11- 

L634 

1.087 
1.031 
L688 


1.611 


i.en 


11.67 
ILSl 
11.35 
1L6S 

11.06 

^3.13 
13.14 
13.34 
12.56 

1.40 
1.54 
1.06 
S.]« 
a.n6 
a.  17 
K^ 
a  30 

4  I? 
4.  J4 

%..H 

5  \n 
a.  15 
a:(s 

{.46 

too 

Cl5 
6^43 

T.se 

7.  15 
7.25 
7.45 


Digitized  by 


Google 


BXPOBT  OF  TRB  CBBMOn, 


181 


The  totM  weight  of  Jnfee  delivered  to  liming  tanks  wtie  24,110.7 
kilograms,  or  52,043.5  pounds. 

The  weight  of  cane  in  the  34  diffusion  cells  waa  1.400  multiplied  by 
U  9  47,(iOO.  Therefore  the  weight  of  Juice  dmwn  off  to  eane  removed, 
WaH  KM)  to  100. 

The  average  composition  of  the  difltasion  juices  will  be  shown  by  the 
foUowiug  analyses : 

J)^ffluUmJuio6$, 


VWDbW. 

Kiunber 
of  dlAi- 

BMV09^ 

OlaeoM. 

SoUdaBol 

•ohda. 

4 

14 
21 
25 
81 

IS 

8.01 

HrmiL 
LOO 

2.25 
2.16 

LTO 

too 

1.64 
1.65 
1.68 

a66 

T.TO 

Mwn    .  ...  .....  ......  ... 

4.00 

8106 

LTO 

fcT4 

V«u  irarHy  mMAeioat,  56  p«r  oenl^ 


PtroBnlogi  $uoro§e  Itfi  in  0ctka%$t€d  Mjp§  and  WMk  iralon. 


Vunbttr. 

Ohif. 

iMi 

Sttofoto. 

•tnMM. 

4 

10 

PtfMflt 

•.00 

Soo 

P»r«Mi4. 
.1102 
.001 
.000 

:s: 

.m 

ttMa 

Ltlf 

*  In  the  flnit  anAlTsis  ahore  th«  ancrMO  wm  sonf^hi  for  by  a  polarisoopa,  bnt  oo  Utll«  WIM  otmcbO 
Oat  BO  routtoD  oould  be  obterred.    U  lo  Iklr  to  prMumo  from  •  oludj  of  tbo  MiolyMi  whtei  fiiUoir 


thai  0.00  par  oest  aneronA  wao  pr«iM*T)t 

tIatklaaaal»8iatboehlpaworoleAonrBicbt,Mditt  «lui 
had  all  boon  InTorted,  and  appaart  tbarafora  with  tte  gtnooM 


ootid  be 


WABTB  WATXJ18. 


The  weight  of  water  discharged  with  each  oell  was  nearly  one-third 
greater  than  that  of  the  chips ;  therefore  the  percentages  found  are  in- 
creased by  one-third  to  represent  the  real  loss. 


Vuibtf. 

"dffiS^' 

SnoroaOb 

OlvaoM. 

Total 
Bnjcatt. 

Total 
ncarate- 
ecaaaod. 

1 .^^ 

4 

to 

Traoe. 
Traoa. 
.008 
Xmoa. 

Ptromt, 

Traoa. 

Traoa. 
.010 
.080 

Pm§mU. 

HrmU. 

t!!"!!!  :;:ti;i;:":::!!!;!;t;;i;!!;:i:;!!"!ii; 

8 

4 

.022 
.006 

'•••:o2o*" 

.032 

Wma                                  ... 

.0805 

HtaaloMd  ioai'or'onjpin  te'oldiM  M^^ 

.01221 

Digitized  by 


Google 


132         BEPORT   OF  THE   eOMMISSIONEB   OF  AGRICULTXTRS. 

The  ezbanstion  of  the  cane,  therefore,  is  practically  perfect  and  mnch 
sn])erior  to  all  expectation.  With  onlrozen  cane  1  do  not  think  it  would 
be  80  [>eifect. 

After  October  13  the  character  of  the  cane  made  any  farther  experi- 
ments useless,  and  the  work  for  this  season  was  then^fore  discontinued. 
The  juice  from  the  second  run  wms  all  carbonated,  but  rbe  process  was  so 
slow  aud  the  juice  had  to  s^and  so  long  in  contact  with  the  lime  that  tlie 
product  was  of  a  much  darker  color  than  the  first  The  total  weight  ol 
masse  cuite  obtained,  89  per  «ent.  befng  solid  matter,  was  5,510  pounds. 
For  the  23  tons  of  cane  carbonated  this  gives  a  yield  of  20  gallons  per 
ton. 

Much  loss,  however,  was  occasioned  by  the  frequent  transfe^r  of  the 
juice  in  order  to  secure  its  entire  carbonatation  and  at  the  same  Hme  to 
keep  it  out  of  the  way  of  the  other  jiroducts  pn  the  factory.  This  wojtu 
cuite  was  of  so  poor  a  quality  that  at  the  date  of  wilting  (October  16)  no 
attempt  has  been  made  to  swing  it  out. 

OARBONATATION. 

As  pointed  out  in  the  experiments  in  earbonatation  described  in  Bul- 
letin No.  3,  it  is  evident  that  the  process  so  long  and  so  succesHfuily 
]>ractic4Ml  with  beet  juice  is  also  capable  of  giving  good  results  with 
cane  juiees.  The  process  is  a  very  simple  one,  aiud  consists  in  adding 
to  the  diffusion  or  expressod  juice  a  large  excess  of  lime  and  afterwards 
precipi tilting  the  prciiter  part  of  it  with  carbonic  acid.  The  whole  is 
then  sent  to  the  filter  ]>re8s,  where  the  precipitated  carbonate  of  lime 
and  impurities  are  separated  fixim  the  juice. 

1  had  not  ex]>ected  to  make  a  trial  of  this  process  on  acconnt  of  the 
fact  that  1  feared  the  at>proi»riation  would  not  be  sufficient  to  carry  out 
both  ez])eriments.  On  arriving  at  Ottawa,  I  learned  that  the  sugar 
company  had  two  filter  presses,  an  air-pump,  and  two  pans,  which  could 
be  arranged  so  as  to  give  the  process  a  trial  on  a  large  scale.  Aoeord- 
ingly  1  had  a  furnace  constructed  for  furnishing  carbonic  add,  and  tbe 
rest  of  the  apparatus  imt  imo  shape  for  the  experiments.  The  furnace 
was  designed  by  Mr.  U.  L.  Spencer,  who  also  had  a  general  supervision 
of  the  entire  work. 

Our  former  exi»eriments  had  shown  that  the  process  had  to  be  carried 
on  somewhat  differently  from  that  of  the  beet  juices,  owing  to  the  pres- 
ence in  sorghum  juice  of  a  large  percentage  of  glucose. 

Our  first  experiments  were  made  with  the  diffusion  juices  obtained 
Thursday,  October  8.  At  that  time  the  effects  of  the  freeze  had  not 
shown  themselves  to  any  gre<it  extent.  It  was  found  that  aliout  Ij  |^ 
cent  of  CuO  Mime)  was  sufficient  to  produce  a  perfect  defecation  of  the 
juice.  On  tliat  day,  as  nearly  as  we  could  estimate  it,  al>ont  40,(KK) 
pounds  of  juice  were  carbonated,  with  the  most  gratifying  results.  Tbe 
juice  came  from  the  filter  press  perfectly  limpid  and  of  a  delicate  amber 
color.  After  passing  through  a  sulphur  box  this  juice  was  sent  to  the 
eva]»orators  and  reiiuceil  to  a  masse  cuite^  which,  in  color,  puiity,  and 
taste  was  greatly  superior  to  the  best  product  obtained  by  the  usual 
method.  Unfortunately  onr  improvised  air-pump  broke  down  in  the 
middle  of  the  work,  whirh  caused  the  loss  of  more  than  half  of  the  dif- 
kision  juice  obtained  which  had  already  been  limed  for  earbonatation. 

The  earbonatation  of  sorghum  juice,  howe\*er,  demands  the  greatest 
care.  11  too  little  Ihne  is  added  the  precipitate  does  not  settle  readily 
and  filtration  is  slow  and  imperfect.  The  earbonatation  must  be  oontm* 
ued  until  all  l)ut  0.2  per  cent,  of  the  lime  has  been  removed.  If  nmre 
than  this  mmains  the  Juice  will  darken  op  and  become  bitter  on  heil- 
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InfT.  If  1688  than  this  quantity  is  left  the  impurities  nppear  to  be  redis- 
solved  and  a  grt^eii  scnim  forms  on  top  of  the  still  liquor  instead  of  sink- 
ing with  the  precipitate.  With  the  help  of  proper  test  reagents  a  lit- 
tle ex|»eneiice  will  enable  the  operator  to  carry  the  carbouatatiou  to  a 
suocesMful  completion. 

it  is  foniid,  aisO|  that  the  temperature  daring  carl'mnatation  shoald 
not  he  allowed  to  rise  above  40^  (J.  When  the  carbonatation  is  com- 
pleted the  Juice  is  raised  as  rapidly  as  {msMible  to  the  boiling  point 
aud  sent  at  once  to  the  filter  prens.  U  allowe<l  to  stand  the  liquor  will 
quickly  darken.  Foaming  is  preventeil  by  the  addition  of  a  little  lurd 
and  by  a  jet  of  steam  £rom  a  perforated  pipe  near  the  top  of  the  pan. 


Amlyim  ^  oftr6oiiatod  ^iitoM. 

Vmbw. 

.SooRMe. 

GlaooM. 

Solids  not 
■aicftr. 

Total 
■oUda. 

I 

J „ 

686 
•  61 
4  90 

1.18 
L47 
0.4J) 

Pmrcmtt 

8.26 
8.00 
8.72 

10.08 

8 

f>.  19 

The  OrHt  and  seeond  of  these  reprenent  su(X3e«iMful  carUmaiatitm. 
The  filtered  juice  whs  all  that  couhl  be  desinMi  in  color  and  flavor.  The 
nuuute  euite  made  from  it  was  also  of  the  becit  quality  aud  has  already 
been  note<L 

The  third  analysis  represents  an  uuRnccessfhl  carbonatation.  Too 
much  lime  was  leil  in  the  liquor,  aud  the  masse  ouite  was  black  and 
Bitter. 

In  all  100,006  pounds  of  juice  was  carbonatated,  and  I  do  not  hesitate 
to  say  that  this  priMMsss  of  defecation  offers  every  evidence  of  lieing  the 
one  which  should  be  brought  into  general  use.  In  large  sugar  facto- 
ries the  saving  in  scums  aloue  ui  one  season  would  pay  for  the  carboua- 
tatiou plant. 

I  submit  herewith  a  statement  of  the  analyses  made  of  the  juices  from 
the  company's  mill  during  the  progress  of  our  work: 

V  Anal]f$e$  of  Morgkum  /iiiflM • 


FroB  ftntmin. 


lUdQAbig 
■ucw. 


AoUdt 

Dot 
angM. 


Total 

•olids. 


8iiero«a 


ItMlllOillg 

•agar. 


SoltdB 

Dot 

■aicar. 


Totd 
•ollds. 


SnptMiibar  9 

^pi#«il*«s  U 

fH»t«4nUrl2;7.80a.a 
K-pt*«b«tf  12»11aB.., 
H«ptf<«ilt«r  18. 8  p  a..., 
SHpwinbt«rl4,t0a.B..< 

Sfipt^mbrr  16 ., 

»TtMalwrM , 

^«iepC«nlMr  17,  itf  a.  m. ., 

Atwaca , 

CoiAdiMtt  of  purtty. 


0.M 
8.78 

ia48 
7.70 
8.87 

la  78 

11.  n 

8.80 
9.18 


Pir«fiit 


184 
2.68 
8.64 
380 
168 
110 
146 
140 


Pr.90kL 


144 

104 


IS 

187 
188 
168 
110 


Pr.«t9U 

14  76 
1180 
18  10 
18  00 
16  00 
K.78 
16  16 
16.50 
14.77 


174 


187 


Bfr«Mt 
8  66 
166 
118 

186 

10.98 
100 

10  61 
188 
108 


186 

188 

88b 
164 

in 

170 


1«8 


,cmU.[Pt.miU. 
14  Tt 
14  80 
1180 
1180 
16  80 
16  60 
16  76 
16.82 
14.87 


100 
4  88 
8  80 
2  17 
188 
164 


186 


180       1188 


181 


180        187 


1147 


68.8 


616 


FVora  the  above  it  is  seen  that  the  juice  from  the  second  mill  is  slightly 
inferior  to  that  from  the  flrst.  In  quantity  tlie  two  mill  Juices  are  about 
ths 
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^Mly«M  ^rlllteM2  mi/i>iili»f* 

tJtM, 

VttiillMf. 

8aon«*i«;J;^« 

fiollrti 
not 

taUl 
Ibllill. 

FtrtttU. 

P^9&HL 

PfttHtk 

fmmi 

AmiU    • 

r:::::::::::::::::::::::::::::::::::::::::.:::::: 

8 

If 

{ts 

.*  ;.,.!.* 

UM 

gi'pt.lO 
Sfpt  19 
8«>pi  14 
SK|it  15 
S«pt  IT 

L88 

"il 

14.10 

8.28 
181 

180 
4.08 

Iti! 

84pt  It 

• 4 «.4.««.« 4 

10 

10.48 
10.18 
8.51 

18  M 

Sept.  25 

tn" 

8.74 

184* 

104 

15.74 

Sept  28 

11 

in  19 

8ept.  28 

12 

10.09 
8  68 

2.71 
2.87 

161 
111 

15  41 

fefl 

18 

15  GO 

4 

•  .* 

8.7t 

154 

150 

U» 

Oot     8 
0«t.     i 

10.59 

185 

L80 

li« 

•  ..*..... S. 

0.88 

114 

118 

U» 

Oat     # 

< - ^ 

9.76 

188 

154 

KK 

(Mil     ■ 

9.81 

180 

184 

14. 8S 

Qolk     f 

^::::::::::::::::::::::::::::::■.::::::::::::::::: 

9.84 

115 

131 

UM 

Ofilt     9 

7.80 

liO 

181 

11  tt 

Oo^    10 

ft 4.. 

l:S 

180 

118 

14.01 

Oot    10 

88 4.* 

118 

n 

liM 

0«i    18 

1% 

187 

11 M 

OH.    14 

M .■■•••■•••.•••••■•••■«4*aASA*« .•«•*••••■■•. 4ka««« 

108 

180 

USB 

8.88 

104 

187, 

16.07 

. 

The  ftbove  Is  a  fair  exposition  of  the  quality  of  the  Juices  worked  bj 
the  company  during  the  season.  It  shows  that  there  is  much  yet  to  be 
done  in  the  oulture  and  improrement  of  the  oane  befbre  a  product  is 
obtained  which  is  ftivorable  to  the  production  of  a  large  quantity  of  annr 

Kr  ton.  I  am  told  by  the  ofScers  of  the  company  that  the^season  has 
en  nnusnally  unftivorable,  a  late  wet  spring  and  a  remarkably  early 
freose  combining  to  prevent  the  cane  flrom  reaching  maturity. 

The  mean  coefficient  of  purity  of  the  Juices  workM  by  the  company  is 
6I.81  1  hare  every  reason  to  believe  that  by  proper  ooltttrei  fbralitiDg, 
and  selection,  sorghum  cane  can  be  produced  in  which  the  Juices  will 
have  a  coefficient  of  purity  of  75  to  80<  The  importance  of  securing  such 
a  cane  is  even  greater  than  that  of  eiti*aotlng  all  the  sugar  and  properly 
defecating  the  juice. 

In  continuing  the  experiments  in  topping  the  cane  as  soon  as  the  seed- 
heads  amiear,  as  described  in  Bulletin  No.  6,  the  fbllowing  results  were 
obtained  With  canes  grown  as  nearly  as  possible  on  the  same  kind  of 
soil  and  under  the  same  conditions  of  culture : 
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From  the  above  results  it  is  seen  that  no  appreciable  increase  of  su- 
crose is  obtained  by  topping  and  suokering  the  oanes^  and  therefore  it 
IB  QSeless  to  make  furtuer  ezperimeuts  in  this  direotiou. 

The  total  soluble  mattsr  in  the  dean  oanes,  obtained  by  repeated  ea- 
Motions  with  water,  and  drying  and  weighing  the  eahaasted  residue, 
is  shown  in  the  ibllowing  table: 
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tXFmaxhOxnM  m  Ant  btapobatioh. 

Attention  was  called,  in  Bulletin  Ko.  5,  to  two  forms  of  apparatus  de* 
signed  to  reduce  sirup  to  sugar  by  means  of  hot  air  and  at  a  temper* 
store  low  enough  to  prevent  any  notable  inversion  of  sucrose. 

One  of  these  forms  of  apparatus  was  designed  by  Mr*  Stuart  of  Iowa, 
sttd  the  other  by  Mr.  Denton,  of  Kansas.    The  hope  that  a  trial  of  these 
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ftpparatiis  might  iiBsalt  in  sbowing  that  sugar  for  general  femily  use 
might  be  made  in  a  small  way,  and  withoat  expensive  apparatns,  led  to 
a  trial  of  both  forms. 

This  trial  was  ander  the  immediate  supervision  of  Mr.  A.  A.  Denton. 
•The  results  of  the  experiments  were  not  satisfactory. 

The  Stuart  apparatus  gave  fairly  good  reMults  as  far  as  temperature 
is  concerned.  The  simp  was  heated  by  steam  coils  in  the  bottom  of  a 
long  rectangular  tank,  through  which  air  was  forced  by  devices  deticribed 
in  Bulletin  No.  6,  page  178. 

In  the  expqfimencs  made  at  Ottawa  the  temperature  of  the  body  of 
the  sirup  was  kept  at  about  I8(P  F.  Near  the  end  of  the  concentration, 
however,  it  was  impossible  to  avoid  a  little  scorching  of  the  mass  in 
contact  with  the  pipes. 

The  apparatus,  however,  is  extremely  simple  and  cheap,  and  I  think 
with  rich  cane  might  be  made  to  yield  a  fair  quantity  of  sugar.  * 

The  apparatus  constructed  by  Mr.  Denton  consisted  of  a  rectangular 
box  28  feet  high,  the  other  dimensions  being  4  feet  and  2  feet  respect* 
ively.  In  this  box  was  a  double  endless  chain  carrying  two  sets  of 
galvanized  iron  pieces.  These  pieces  dipped  into  the  sirup  below  and 
thus  carried  it  towards  the  top  of  the  shaft. 

A  blower  attached  to  a  heating  chamber  containing  400  feet  of  ateam 
pipe  threw  a  current  of  hot  air  into  the  bottom  of  the  apparatus,  which, 
ascending  through  the  tibx,  came  in  contact  with  the  thin  snrfiice  of 
liquid  spread  over  the  galvanized  iron  surface. 

Apparently  the  heating  surfaee  was  not  sufficiently  great,  for  it  was 
almost  impossible  to  raise  the  temperature  of  the  liquid  within  the  box 
tolOOop. 

The  experiment  was  therefore  abandoned,  but  Mr.  Denton  thinks  that 
with  a  proper  heater  it  will  prove  successfuL  The  low  specific  befit  of 
air  will  render  it  quite  difficult  to  keep  the  temperature  high  enough  to 
allow  the  escaping  air  to  carry  off  any  considerable  quantity  of  aqueous 
vapor:  but  it  is  possible  that  some  such  device  will  secure  the  produc- 
tion or  sugar  on  a  small  scale. 

I  still,  however,  adhere  to  the  opinion,  expressed  in  Bulletins  Kos.  3 
and  5,  tliat  sugar  making  on  a  small  scale  is  not  the  rational  method  of 
procedure.  The  experience  of  the  wholei  world  has  been  that  Bucoessful 
sugar  making  implies  the  investment  of  sufficient  capital  to  aeooxe  the 
best  machinery  and  to  work  in  the  most  economical  manner. 

The  exx>eriments  of  the  present  season  have  not  shown  any  sniBeient 
reason  for  a  change  in  that  opinion. 

BBFBOATIOlf  WITH  AOIB  AliBTTMSN. 

A  trial  was  also  made  with  the  Wilcox  method  of  purling  sorghnm 
tuice  with  acid  albumen. 

The  method  employed  was  oommunicated  to  me  by  Mr.  Wiloox,  the 
inventor. 

Following  LB  his  description  of  the  process: 

**Onr  first  oare  is  tbat  the  Borghnm  Jnioe  \b  from  freshly  oat  oane,  as  a  few  hoars 
makes  a  creat  difference  in  its  sngar-yielding  qaalities,  as  yon  are  aware. 

*'  llie  freHh  jnice  being  placed  in  a  defecator  and  while  in  the  cold  state,  we  add  3} 
grains  of  dried  egg  albumen  dissolved  in  cold  water  for  each  poand  of  Juloa,  and 
thoron^bly  incorporate  with  the  same.  We  next  slowly  add  enoogh  of  a  eolation, 
consisting  of  one  part  of  66^  B.  salpharic  acid  and  seven  parts  of  water,  till  litmus 
shows  slightly  more  red  than  it  would  If  the  Juice  Were  simply  In  the  nataral  state. 

<'  The  correct  acid  point  is  very  Important,  and  to  determine  this  we  take  some  of  the 
eonteats  of  thA  dafaoator  ia  a  isil  tabs  and  baal  it  orar  a  lamf  to  Una  hoAiltkg  faint 
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tbd  TOmmns.  If  tbe  lionid  U  Tij^orovsly  atirred  a  few  momenta,  a  greenlBb  precfpftate 
will  «itber  and  a  clear  liqQor  remaio ;  Lr,  011  the  oth««r  hand,  not  enough  of  tbe  acid  hoId- 
tieo  baa  been  added,  the  liquor  will  be  oluody  in  apfiearanoe  aad  ooutain  but  a  siuall 
qnantitT  of  precipitate.  If  such  is  the  cane,  dip  a  Hmall  aplint  in  tbe  acid  Rolution  ai\d 
add  to  tbeoonteote  of  tnbe  till  a  good  proi'ipitare  tak^s  place.  If  too  mnob  acid  suiu- 
tion  baa  been  need  Id  the  defecator,  no  precipitate  will  form  in  the  tnbe,  nor  wilJ  the 
albonien  ooagnlate,  a  condition  which  is  very  bad,  requiring  the  niie  of  lime  at  an  im- 

Sn>pei  *.ime  to  correct.  This  tnbe  test  will  give  the  exact  state  of  tbe  couteuta  of  the 
efecat  c  and  by  it  the  correct  acid  point  obtained. 

**Tbe  beat  is  now  raised  till  the  contents  of  the  defecator  stand  at  a  temperature  of 
190*  P.,  when  it  is  shut  off;  we  now  add  milk  of  lime  fwhich  will  form  more  precipf- 
tate)  till  tbe  liquor  isexactly  neutral ;  good,  sharp,  causuo  lime  should  be  nseil,  as  it  will 
take  leas  of  it,  and  our  experience  shows  that  tbe  less  we  have  to  use  tbe  better, 
Aniither  point  at  this  stage  is  to  see  that  tbe  liquors  do  not  grow  alkaline  at^er  thev 
Bhow  neotraL  as  lime  acta  somewhat  slowly ;  if  such  should  be  the  case,  aild  enough 
of  the  acid  solution  till  litmus  changes  to  a  pnrpliab  blue,  but  the  neutral  point  must 
be  reached  to  cause  a  full  precipitation  so  aa  not  to  be  botbered  with  it  donng  con- 
eentration. 

''After  defecation  we  pass  tbe  iuice  into  a  vessel  called  a  separator,  of  tbe  same  ca- 
pacitv  as  tbe  defecator,  and  collect  tbe  precipitate  in  tbe  bottom  of  the  conn,  from 
which  it  is  drawn  off  tbrongb  tbe  faucet,  tnereby  saving  a  great  deal  of  labor  in 
straining;  if  tbe  liopor  should  stiU  show  any  cloud,  then  strain  it  through  a  filter 
press  or  bag  filter,  wnen  it  will  be  clear  and  brilliant,  of  a  light  lemoo  color.'' 

Unfortunately  we  did  not  have  time  to  make  a  trial  of  the  process 
nntil  after  tbe  cane  had  been  ii^jnred  by  frost  I  am  of  the  opinion  that 
the  process  earned  oat  as  described  above  will  not  work  any  A^ory  to 
the  snorose  in  the  jnice. 

The  result  of  the  defecation  showed  that  the  juice  filtered  throuf^h 
filter  paper  was  limpid  and  of  a  light  lemon  color.  About  2,000  pounds 
of  it  was  sent  to  the  filter  press,  but  in  spite  of  every  endeavor  it  woivld 
not  pass  through.  In  a  few  moments  the  cloths  were  completely  cloned 
and  at  the  hj[i:hest  pressure  obtainable  no  liquid  could  pass.  The  difi- 
calties  with  the  Wilcox  method  are  therefore  not  chemical  but  mechani- 
cal. I  caunot  suggest  any  method  by  which  these  mechanical  difficul- 
ties can  be  overcome. 

In  concluding  this  report  I  desire  to  properly  thank  Prof.  M.  A. 
Scovell  and  Mr.  James  Forsythe  for  the  services  they  rendered  in  erect- 
ing the  machinery,  and  my  assistants,  Messrs.  Clifford  Richanlson,  O. 
L.  Spencer,  and  John  Dugan,  for  the  aid  they  gave  in  the  laboratory 
and  in  the  factory. 

I  desire  also  to  thank  Professor  Swenson  and  Mr.  W.  L.  Parkinson, 
the  chemist  and  the  manager  of  the  Franklin  Sugar  Company,  for  the 
many  courtesies  shown  us  by  them,  and  for  the  readiness  with  whidi 
they  accorded  us  every  facility  of  manipulation  in  their  power. 

aSNSBAIi  OONGLUSIONS. 

The  general  results  of  the  experiments  may  be  summarized  as  fol- 
lows: 

(1)  By  the  process  of  diffusion  98  per  cent,  of  the  sugar  in  the  cane 
was  extracted,  and  the  yield  was  ftilly  double  that  obtained  in  the  ordi- 
nary way. 

(2)  The  difficulties  to  be  overcome  in  the  application  of  diffusion  are 
wholly  mechanical.  With  the  apparatus  on  haiid,  the  following  changes 
are  necessary  in  order  to  be  able  to  work  120  tons  of  cane  per  day : 

(a)  The  diffusion  ceHs  should  be  made  twice  as  large  as  they  now  are, 
t.e.,  of  130  cubic  feet  capacity. 

(h)  The  opening  through  which  the  chips  are  discharged  should  be 
made  as  nearly  as  possible  of  the  same  area  as  a  horizontal  aross-sec- 
UoaoftheoeiL 
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The  forced  feed  of  the  oatters  requixes  a  few  mifior  cbangeei  ik 
Jer  to  prevent  ohokln^. 
(d)  The  apptiratua  for  delivering  the  chips  to  the  c^Us  fthoold  be  re- 
modeled 80  ftB  to  dlApense  with  the  labor  of  one  man. 

(3)  The  process  of  oarbonatation  for  the  pari  Acation  of  thejuioe  is  the 
only  method  which  will  tfive  a  pure  limpid  Juioe  with  a  miaittiaiii  of 
waste  and  a  maximum  or  purity. 

(4)  By  a  proper  combination  of  diffusion  and  carbonatatioUf  our  ex- 
|)eriments  have  demonstrated  that  fully  95  per  cent  of  the  sugar  in  the 
cane  ean  be  placed  on  the  market,  either  as  dry  sugar  or  molasses. 

(d)  It  1b  highly  important  that  the  Department  complete  the  experi- 
ments so  successfully  inaugurated,  by  making  the  changes  in  the  diflu- 
ston  battery  mentioned  above  ana  by  ereotlug  in  oonneotion  with  it  a 
oomplete  oarbonatatioii  apparatus. 


The  results  of  the  continuation  of  Mr.  Clifford  Richardson's  work  upon 
the  cereals,  which  he  has  had  in  charge  for  sovonJ  years,  he  has  Sam- 
mari^ed  In  the  following  pages : 

THE  CBSEALS. 

The  study  of  the  cereals  of  the  country,  which  has  been  in  progrena 
fbr  some  time,  has  been  continued  and  extended  during  the  past  year. 

It  was  originally  undertaken  with  the  idea  of  discovering  the  oaaeee 
which  brought  about  such  great  variation  in  their  chemical  composition 
and  phvsical  properties  in  order  that  the  farmer  might  profit  by  a 
knowledge  of  the  conditions  under  which  the  best  grain  was  grown  and 
of  the  localities  where  the  most  favorable  conditions  existed,  and  that 
the  field  experimenter  might  have  the  aid  of  a  soiontific  ana  ohemical 
study  of  iiis  results. 

OOEN. 

The  flirst  conclusions  reached  were  in  regard  to  oom  and  wheat. 

Oorn  was  found,  as  all  are  well  aware,  to  vary  very  largely  in  ite 
physical  properties,  but  its  cbemioal  composition  was  not  by  any  means 
so  changeable,  or  tuey  were  at  least  within  much  smaller  limits  than 
was  the  case  with  wheats. 

A  study  of  the  conditions  of  growth  showed  that  this  is  in  part  due 
to  an  extended  period  of  vegetation  and  the  Rreat  length  of  the  roots  as 
compared  with  other  cereals.  It  is  thus  enabled  to  secure  finom  almost 
any  soil  supplies  of  food  which  would  be  unavailable  to  wheats  and 
during  its  slow  growth  store  up  the  materials  for  the  fbrmation  of  the 
graiu^  each  in  its  projier  relative  proportion. 

The  physical  properties  of  the  grain,  especially  its  sixe,  are  of  obUrse 
much  influenced  by  the  fertility  of  the  soil  and  length  of  season.  The 
average  weight  of  one  hundred  kernels  of  dent  com  for  the  entire 
United  States  being  36.?48  grams,  individual  samples  were  found  to 
vary  from  13.859  grams  in  one  of  the  Northern  States  to  64.102  In  Ten- 
aesvsee.  There  would  be,  therefore,  but  little  doubt  that  more  oom 
could  be  produced  to  the  aore  In  Tennessee  and  the  Southiira  States 
than  in  ttie  Korth,  if  other  conditions  were  the  same.  This,  however^  is 
not  the  case,  and  opens  up  the  question  of  the  effect  of  olimate  on  tM 
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growth  and  prodnotion  of  corn.  It  proves  to  be  the  most  important 
factor,  so  mnch  so  that,  while  the  size  of  the  Tennessee  kernel  is  twice 
as  krge  as  that  grown  in  the  l^orth,  the  yield  per  aere  is  leas* 
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The  above  data  show  that  the  yield  in  the  South  is  far  inferior  to  that 
at  the  North,  that  a  warm  olimate  and  long  period  of  growth,  while 
producing  a  large  kernel,  tends  to  give  a  gnMS  plant  with  but  few  ears. 
Tlie  differences  oan  hardly  be  due  to  soil|  and  in  fiict  are  far  too  marlied 
for  sueh  an  explanation^ 

That  soil  has  its  due  e^ct  18  evident  firom  the  ts^t  that  with  much 
less  care  and  cultivation  the  newer  and  richer  soils  of  the  trans-Missis- 
sippi States  produce  a  larger  number  of  bushels  to  the  acre  than  the 
more  or  less  worn  out  soils  of  the  East* 

From  what  has  been  learned  in  our  investigatiotis  it  is  apparent,  there- 
fore, that  climatic  conditions  being  favorable,  or  at  least  not  moilifiable, 
the  improvement  of  our  com  crop  must  be  brought  about  by  increasing 
the  product  per  acre,  the  weight  per  bushel,  and  the  sise  of  the  iterueL 
ail  ]ihysical  properties  easily  watched  by  the  practical  fiarmer.  It  will 
not  be  necessary  for  him  to  employ  the  chemist  to  determine  the  ehem^ 
ical  oomposltion,  as  it  will  be  seen  is  the  case  with  wheat,  owing  to  the 
fact  that  its  composition  is  but  slightly  affected  by  euvironment.  All 
this  makes  the  improvement  of  our  com  crops  much  more  easy  of  ac- 
oomplishment  and  places  it  in  the  hands  of  every  farmer  to  do  some- 
thing for  himself  in  this  line  of  work.  Ue  has  only  to  select  the  variety 
which  will  as  tar  as  his  experience  goes  flourish  best  on  hie  soil,  and 
th«i  by  oareflil  selection  so  modifV  the  physical  properties  ae  to  improve 
it  every  year.    This  is  a  large  field  for  good  praotioal  work. 
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WHEAT. 

Onr  inrestigationR  of  the  wheat  grain  have  Bhown  that  it  is  very 
variable  in  its  chemical  composition,  and  that  its  variations  are  char- 
acteristic of  certain  localities.  For  example^the  percentage  of  albuiui* 
noids  increases  from  the  Atlantic  coast  toward  the  West,  while  in  Ore- 
gon the  lowest  j^ercentages  of  nitrogen  are  found.  The  jihysiifal  prop- 
erties, color,  size,  and  hanlness,  vary,  too,  to  such  a  degree  that  it  is 
not  difficult  to  decide  at  a  glauce  where  the  most  characteristic  varieties 
come  from.  Wheats  trom  Dakota,  Colorado,  and  Oregon  are  so  entirely 
different  in  their  appearance  that  they  can  be  distinguished  even  in  a 
photograph. 

A  study  of  the  causes  of  these  rariations  and  distinctive  characters 
shows  that  the  wheat  grain,  of  alt  the  cereals,  is  the  most  susceptible 
to  its  environment,  and  to  this  fa«t  is  due  the  peculiarities  which  are 
found  in  various  parts  of  the  country. 

It  is  a  i>lant  of  rapid  growth,  the  grain  being  formed  and  ripened  in 
a  very  few  weeks.  For  this  reason  climate  and  all  mete^orotogical  con- 
ditions prodnce  a  marked  effect  upon  the  grain,  while  the  soil  is  equally 
a  conditioning  agent  in  that  the  food  snp]ily  must  be  immediately  avail- 
able and  near  the  root.  The  plant  cannot,  like  corn,  go  seeking,  wit|^ 
long  roots,  for  its  food.  As  climatic  influences  are  paramount,  it  wilt 
readily  be  understood  that  variations  in  the  characteristics  of  the  sea- 
sons in  the  same  locality  will  have  a  great  influence  on  the  grain,  and 
this  is  well  illustrated  by  a  series  of  analyses  covering  the  crops  gro^rn 
for  several  years  in  Colorado  during  which  the  seasons  were  quite  vari- 
able. 

The  named  varieties  of  wheat  are  numbered  by  hundreds,  perhaps  by 
thousands,  but  they  are  merely  evidence  of  the  readiness  with  which 
modifications  of  the  grain  can  be  prodirced  by  changes  in  the  conditions 
of  growth.  There  is  nothing  definite  or  lasting  in  their  characteristics, 
and,  as  has  been  observed  on  the  Continent,  the  transfer  of  s^  vnidety 
from  oneio^ality  to  another  is  accompanied  by  changes  in  its  character- 
istics approaching  those  of  its  new  surroundings. 

Among  our  wheats,  as  has  been  said,  it  is  not  difficnlt  to  tell  from 
its  external  characteristics  what  part  of  the  country  a  specimen  comes 
from ;  and  among  the  most  marked  are  the  Colorodo  wheats  of  1^ 
fessor  Blount,  the  Oregon  and  the  Northwestesn  grain. 

The  Oregon  grain  is  a  large  light  yellow,  plump  and  handsooie grain 
of  a  very  starchy  nature.  It  owes  its  peculiarities,  I  believe,  to  the  fact 
that  it  is  ripened  slowly  in  a  moist  climate,  and  is  as  different  from  our 
Eantern  grain  as  has  been  found  to  be  the  case  ^ith  beets  under  similar 
circumstances.  A  cool  and  moist  summer  furnishes  the  best  oondiUous 
for  the  formation  of  the  carbohydrates. 

Coloracio  grain  is  a  contrast  to  that  of  Oregon,  in  that  it  is  larger  and 
the  berry  loses  the  starchy  appearance  and  becomes  more  glassy  and 
amber-coloredi  It  is  rich  m  nitrogen  and  is,  theoretically  at  least,  tbe 
most  perfect  grain  among  our  samples.  It  should  be  stated  that  so  far 
it  has  only  b^n  produc<Ml  on  an  experimental  scale. 

A  still  greater  contrast  is  presented  by  the  spring  wheat  tirom  Min- 
nesota and  Dakota.  It  is  the  smallest  of  all,  dark  coU)i*ed,  in  nowise 
plump,  and  very  hard  and  rich  in  nitrogen.  It  is  in  fact  the  riclnwt 
grown  in  this  country,  reaching  in  one  instance  to  18  per  cent,  of  albu- 
minoids, and  produces,  therefore,  a  v^  stiff  flour.  Its  dianuiter  is  due 
to  the  olixnatio  conditions  in  the  same  way  as  with  the  Oregon  whoat^ 
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and  differiDfT  from  that  in  Jnst  the  direction  in  which  the  two  olimates 
dLOer,  It  ripens  witboat  an  oi>|K)rtunity  to  fill  oat  with  starch,  and  cou- 
seqoently  is  relatively  rich  in  albamlDoids.  The  same  number  of  gniiDS 
may  not  contain  any  more  nitrogen,  absolutely,  tluin  an  equal  number 
of  Colorado  grains. 

It  is  astonishing  to  see«  however,  theresnltof  sending  seed  wheat  from 
both  Oregon  and  from  Minnesota  to  Oolorado  and  growing  them  there 
for  several  years.  The  two  in  a  short  time  so  nearly  resemble  each 
other  th^t  they  can  be  dintinguished  only  by  their  color.  A  few  more 
years  would  make  them  still  more  similar.  They  have  assumed  all  tbe 
Colorado  characteristics,  and  no  better  illustration  of  the  susceptibility 
of  wheat  to  its  environment  could  be  asked  than  to  look  at  the  samples 
which  have  proved  this. 

The  localities  mentioned  possess  characteristics  more  marked  than 
most  others,  but  in  a  minor  degree  the  crops  of  tbe  middle  West,  the 
£a8t,  and  the  South  can  be  distinguished.  It  must  be  said  that  in  the 
direction  of  latitude  the  changes  in  this  grain,  as  with  com,  is  more  in 
the  yield  per  acre  and  size  than  in  the  chemical  com[M>sition.  They  are 
not  so  marked,  however,  as  can  be  seen  in  the  following  table : 

TiOd  per  aore  qf  w\eai  [1879]. 


•«« 

TtalA. 

BtalM. 

TIaM, 

StatM. 

Ttold. 

VstBe.  ■•-.^ 

mi 

l&O 
l&S 
1&4 
Rl 
17. « 
16.  7 
117 
1&& 

ia4 

&8 

Sooth  CAmUaft 

8.6 
&6 
5^2 
8.4 
(18 

&a 

&1 

ia8 

8.8 

lao 
las 

18.0 
U.8 

Winraniiin  ............. 

12.8 

Termunt  '      ••••. 

OtioffviA 

HIubmoU 

11.4 
10.2 

Louisiana. ••..•••••••.. 

Mlasoail 

12.0 

T«XM ......M... 

KantM 

8.8 

Nebraska 

8.4 

Httw  Turk    ............. 

Ti  mifoiMio  ..•>••••••... 

Alabama 

8k7 

Vvw  JcTHwr  ■■■■••■••■•■ 

Wwt  Virginia 

MlasiMiDDi         ..... 
Ntvada;:. ! 

SlO 

ProDnylvmalA  ......m... 

la  8 

Ohio 

California 

16l8 

Mftrvlaiid  ...•..••••••... 

Micblgiin 

Indiana , 

Ulluoia .^•.. 

ia8 

Tirriiite ..... 

ColSUo.... 

22.0 

S«tb  CmoUba.......... 

It  is  desirable  in  this  connection  to  call  attention  to  the  fact  that 
three-qoarters  of  the  wheat  crop  of  the  country  is  prodnced  in  ten 
States,  and  that  its  average  comiiosition  is  influenced  by  their  situation. 
These  States  were,  in  1879,  according  to  the  census,  Illinois,  Indiana. 
Ohio,  Michigan,  Minnesota,  Iowa,  California,  Missouri,  Wi^consin«  ana 
Pennsylvania.  Our  conclusions  for  the  average  production  must  be 
pro]N)rtionately  influenced  by  this  fact. 

The  variations  which  take  place  in  the  same  locality  in  any  one  va- 
riety from  year  to  year  ^re  found  to  be  due  chiefly  to  difference  in  the 
seasons,  and  the  impressions  which  they  make  aiion  ihe  gnun  are  some- 
times lasting.  Some  varieties,  which  improve  on  their  advent  to  a  new 
locality,  or  at  least  hold  their  own  for  a  number  of  years,  gradually  de- 
teriorate/rom  careless  cultivation  or  for  natural  causes  beyond  the  con- 
trol of  the  fanner.  It  is  onnecessary  to  remark  on  the  ease  with  which 
peglect  in  cultivation  or  lack  of  care  in  selection  of  the  seed  is  product- 
ive of  injurious  results.  In  the  way  of  natural  and  unavoidable  causes, 
storms  during  the  active  period  of  growth  produce  the  greatest  changes 
in  tbe  com|)osit]on  of  the  grain.  The  effects  produced  may  be  of  differ- 
ent natures,  according  to  the  stage  of  formation  of  the  grain,  but  the 
reBoits  in  any  case  are  jiot  recovered  from  for  some  time  unless  a  change 
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is  made  in  the  seed  used  for  the  following  crop.  Beversion  is  much 
more  easily  accomplished  than  improvement. 

In  OoloradOy  a  storm  in  1883  prostrated  the  plant  at  a  time  when  the 
injnry  iuterfered  with  assimilation  of  its  nitrogenous  constituents,  al- 
though afterwards  the  grain  filled  itself  ont  fairly  well  with  starch. 
This  grain,  nsed  as  seed  for  the  ensuing  year,  gave  a  crop  which  still 
showed  lack  of  nitrogen,  and  although  a  certain  recovery  Uad  been 
made,  the  depreciation  in  its  chemical  composition  was  very  evident. 
In  the  same  way,  in  Ohio,  a  storm  prevented  the  grain  firom  being  HIIhI 
ont  with  starch,  leaving  it  small  and  shriveled,  and  relatively  rich  in 
nitrogen.  These  cases  show  the  necessity  of  obtaining  new  seed  when 
any  injury  happens  to  the  crop  of  the  preceding  year. 

An  examination  of  the  chemical  composition  of  wheat  grown  with  the 
greatest  care  on  the  same  land  for  a  number  of  years  seems  to  show  that 
many  varieties  depreciate  from  their  original  valuable  qualities.  It  is 
an  old  idea,  and  many  farmers  practically  change  their  wheat  now  and 
then,  but  the  change  in  these  cases  is  oftener  neccKsitated  by  careless- 
ness in  cultivation  than  by  natural  causes.  In  Colorado  quite  a  nnmber 
of  the  varieties,  cultivated  with  great  care  bv  Professor  Blount,  have 
steadily  depreciated  after  improving  during  their  first  year  in  the  new 
locality.  Others  have  held  their  own,  and  some  have  improved.  The 
result  of  our  analyses  has,  however,  shown  that  care  alone  is  not  snfii- 
cient  to  improve  a  wheat.  It  must  be  at  least  fairly  well  suited  to  the 
locality  in  which  it  grows. 

The  data  of  the  first  three  years  of  the  experiments  have  been  already 
published ;  those  of  last  season^s  work  show  that,  while  the  results  of 
the  storm  of  the  previous  year  were  not  entirely  obliterated  in  1884, 
nevertheless  some  wheats  were  produced  which  were  remarkable  for 
their  size  and  weight.  One,  for  example,  weighed  6.620  grams  per  100 
grains,  and  the  general  increase  has  led  to  an  investigation  of  the  re- 
lation of  size  and  other  properties  to  that  of  weight  per  bushel  in 
wheat  from  various  parts  of  the  country  and  the  relations  of  extremes 
to  each  other.  The  latter  are  not  at  all  coincident,  as  mav  be  seen  from 
the  following  figures  and  numbers  denoting  different  varieties: 

Extreme*  atMng  Colorado  wKsaU  «/ 1864. 


Alffheit. 


Serial 
BunlMr. 


UwwI. 


•tHftl 


T.'tM  per  aore 

WHuht  per  biisbel , 

WeisbT  p«r  one  hundred  gr»liia, 
AlbamllkoidB 


M.6     bn. 
6t.«     Ibn. 
tl.630  gnunt. 
14«M   per  ok 


Mre 


The  weight  per  bushel  is  apparently  dependent  on  several  causes. 
High  weight  is  almost,  if  not  always,  an  evidence  of  high  quality,  but 
not  always  an  evidence  of  a  large  and  plump  grain.  The  hard  red 
spring  wheat  of  the  Northwest,  which  is  smaller  in  size  and  not  as  nlnmp 
as  many  other  varieties,  is  heavjr  in  its  weight  per  bnshel,  while  the 
large  full  wheats  of  Oregon,  which  are  very  starchy,  are  light*  The 
following  data  show  some  of  the  vanations : 
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WHiU  p§r  Ivfftal  of  hitrd,  wftt  a%A  Immature  w^Mtt. 
HARD  RED  SPBIKG  ^VTHSATS. 


8ertAl  Btunber. 

Stoto. 

Weight  p4ff^ 

Tleld, 
poraoro. 

QnaUtfy. 

All'iiiui- 

Boflbel 

lOOgnOnt. 

noia». 

Dikota 

...do 

816 
6&8 
66.9 

66.3 
65.6 
66.8 
67.1 
63.4 
64.9 
64.8 

8.819 
1802 
1368 
1889 
1891 
3  780 
.    1700 
3.465 
1074 
J.  834 
1996 

BttfiUIt. 

87.0 
97.8 

86.0 
(f) 

1 

Good 

14.5.1 

18M  .....•• 

No.l 

....do 

1ft. /» 

1MB 

....do 

17.a:J 

IMS 

....do 

.».  do  .  ....••••.. 

:i;do......i.!,r.; 

14.  M) 

W87    ...•  ...•«.... 

...  do 

14.:>5 

IMS •— .. 

HInarwta 

0AkoU • 

....do 

14.35 

IMI 

...  do 

16.38 

2100 

Miiiiitoba 

....do.^ 

....do • 

IS.  48 

an 

Dakota 

18.08 

1844 

UlBBOMte 

1S.G5 

tI07.  ...•••. .••■•■•• 

Ho.  1  •.••■•••••••• 

1188 

SOFT  WEITE  ORBOOK  WIDBATS. 

OlOfOn  ••••••«••■• 

87.9 
818 

1368 
1144 

l!l 

Extra 

158 

106 

nCPORTSD  WHITS  WHXAT. 

779 

619 

i.710 

Extra 

1189 

OTHRR  WHITE  WHBATa 

8n 

PoBBBylTaaia 

HlMWiari 

PennB.vlvania 

MichlffAD 

60.4 
617 
62.1 
62.1 
68.4 
61.2 
6L4 

1k\ 

ITlO 
1880 
2,526 
4.106 
1077 
1658 
(») 
1893 
.          8M5 

44 

Hodiom 

9.96 

759 

....do , 

U.  19 

2288 

....do 

10.60 

1293 

...  do 

10.85 

1855 

1886 , 

K^  Candid'!" 
Wootylrglaia.... 

•  a .  . OO   .*■•••••••••■ 

.,,.do 

10.85 
1119 

1808 

...._ 

UH 

nil. 

.^ ::::::.:::::: 

1L96 
1160 

DCMATUBE  AXD  FOOR  WHEATS. 


1808.. 


.do. 
.do  . 
do. 
.do. 
do. 


818 
618 
49.6 
63.5 
4K1 
57.0 


1011 

15 

1710 

118 

1242 

12 

8.486 

18 

'L\m 

18 

S.075 

L6 

Poor 

Pair 

Had , 

Fait 

Itad 

Poor 


16.86 
ia86 

186 
It.  09 

180 
11.89 


AVERAGE  OP  POETr-TWO  POOR  WHEATS  PROM  OHIO  HT  1883. 


WHEATS  WITH  HtGHSB'3 

C  AWD  LOWEST  ALBUMWOIDS  AlH)  LARGEST  B12B. 

Jill         ,,. 

n^koia 

69.4 
615 
64.4 

8  074  :  LarRo..|  niffhi«t  albntiiiMi 
3.584    ...do  ...'  Loweiit  itlbamen.. 
6.620   ...do...   Laigeiit  Bixe  ..... 

18  08 

J^M     

t^A 

waiihinflrton.'.I.Ii 
Colorado.. ..•■•••. 

7.70 
12.08 

HIGHEST  WEIGHT  PER  IStTBHEL. 


LOWEST  WEIGHT  PER  BUSHEL. 

ISil. 

Al^tiAmft,. ,,.,.,,, 

411 

1166 

1 
Poor 

199 
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From  these  figures  it  appears  that  the  hard  spring  wheats  will  aver- 
age atxmt  65.5  poands  por  bushel,  the  soft  white  wheats  of  Oregon  58i^, 
the  ordiuary  soft  grain  of  the  Btist  6J.5,  the  poorly  matured  samples  of 
Alabama  and  Ohio  55.5  and  56.6,  while  the  large  plump  grain  of  Colo- 
rado reaches  65.2  pounds,  per  bushel.  Weight  per  bushel  is  evidentlji 
then,  an  indication  of  good  quality.        » 

Tbe  av^erages  tbr  different  seasons  in  Colorado  vary  directly  as  the 
percentages  of  albuminoids,  although*  among  the  less  fully  developed 
grain  the  lighter  often  contain  more  nitrogen  from  Isfik  of  starch,  as  in 
the  case  of  the  crop  of  1883.  This  was  found  tp  be  the  case  by  Lawes 
and  Gilbert  in  their  experiments.  It  does  not  always  hol«l  true,  as  may 
be  seen  among  tbe  Alabama  wheats  and  some  others,  while  the  Oregcm 
samples,  finely  matoretl,  rich  in  ^tarch,  |uid  low  in  nitrogen,  are  very 
spongy  and  light  in  weight. 

The  weights  per  bushel  contained  in  the  preceding  table  seem  to  be 
very  large  when  compared  with  the  average  estimates  obtained  by  the 
statistician  of  this  Department  from  a  large  number  of  reliable  corre- 
spondents last  year.  That  they  are  actual  weights  of  the  samples  ex- 
amined has  been  proved,  however,  by  experimenting  on  wheat  and  oats 
of  known  weight  per  struck  bushel,  and  if  the  estimates  are  correct  it 
must  be  assumed  that  the  samples  sent  to  the  Department  are  not  aver- 
age ones.  For  instance,  0.  A»  Pillsbury  oousiders  56  |K>unds  au  aver- 
age for  Minnesota  red.  William  Wheatly  thinks  ttiat  Marjland  wheat 
varies  from  59  to  62  pounds,  according  to  locality.  The  State  agent  in 
Oeorgia  puts  the  figures  for  ten  years  at  54  to  55  pounds,  and  the  .amnt 
of  Kansas  at  from  53  to  57  pounds  per  busheL  The  difiioulty  of  collect- 
ing average  samples  will  always  be  met  with,  as  there  is  always  a  desire 
to  send  the  best.  Farmers  insist  on  deceiving  themselves  and  otheos  in 
this  way. 

The  results  of  our  investigation  will,  it  is  hoped,  make  apparent  some 
ildw  directions  in  which  an  improvement  can  be  made  in  wheat  culture 
as  they  have  already  shown  the  mUler  the  quality  of  the  grain  -from 
various  parts  of  the  country. 

0AT8. 

Oats  are  grown  under  as  varied  conditions  as  wheat,  and  are  as  a  crop 
more  variable  in  their  appearance  than  any  of  tbe  cereab.  Tbey  can  be 
made  to  pay  on  rich  and  poor  soils  of  various  descriptions,  and  although 
flourishing  in  a  cold  climate,  they  can,  in  the  form  of  certain  rust-proof 
varieties,  be  successfully  grown  in  the  far  South  by  sowing  in  the  cool 
part  of  the  year. 

In  consequence  of  all  the  variations  in  the  conditions  of  growth  there 
is  a  great  variation  in  the  weight  of  the  grain,  its  plumpness  and  rela- 
tive proportion  of  kernel  and  husk  or  chaff,  and  in  its  other  physical 
qualities.  It  is  almost  impossible  to  make  a  classification  of  the  different 
varieties,  as  they  all  shade  gradually  into  each  other.  At  extremes  wc 
have  the  white  potato  oats  of  the  North  and  the  red  rust-proof  of  the 
South. 

Among  the  most  important  characteristics  of  this  grain,  and  one  by 
which  it  is  most  often  judged  by  the  farmer,  is  its  weight  per  bushel. 
In  close  relation  to  this  is  the  relation  of  kernel  to  husk,  a  point  which 
has  been  little,  if  at  all,  investigated. 

In  one  hundred  and  sixty -six  s|>ecimens,  collected  from  the  most  promi- 
nent regions  where  oats  are  grown,  these  characteristics  have  been  de- 
termined jv'ith  the  purpose  of  studying  their  relations,  not  only  to  each 
other,  but  to  the  chemical  composition  of  tJiie  grain. 
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In  praotioe  the  amount  of  meal  obtained  from  the  best  Yarieties  does 
not  exceed  60  per  cent.  Our  results  show  that  the  keniel  stands  to  the 
hnsk,  on  the  average^n  the  pro|K>rtion  of  7  to  3  for  a}!  parts  of  the  coun- 
try, those  firom  the  Western  States  being  a  little  less  husky.  As  ex- 
tremes are  found  among,  the  averages  for  the  diU'erent  States — 76.1  per 
ceut,  of  kernel  in  Washington  Territory,  and  61.17  for  Utah,  ene  sample 
from  Washington  Territory  having  79.28  |)er  cent.,  and  one  from  Dakota 
only  05.37.  Tbe  extremes  in  weight  i>er  bushel,  as  indicated  by  the 
samples  received,  are  29.5  in  Connecticut,  and  48.8  and  48.6  in  Colorado 
and  Dakota  respectively.  The  average  weight  for  the  whole  country  is 
37.2— ;58.0  for  the  Northern  States,  34.5  for  the  Southern,  and  43.2  for 
tbe  Pacific  slope.  The  s]>ecimens  are  ppobably.  many  oi  them,  above 
tbe  average,  owing  to  the  fact  already  mentioned  that  correspondentA, 
ancqpsciously  perhaps,  select  samples  which  are  not  fair  representatives 
to  send  to  the  Dejiartment.  Among  themselves^  however,  the  results 
will  fairly  bear  coiif)ianson. 

The  warm  climate  of  the  South  lowers  the  average  per  bushel  2.7 
pounds,  and  diminishes  the  yield  per  acre  from  30  bushels,  often  raised 
in  the  North,  to  about  10.  The  relative  proportion  of  kernel  is  not  pro- 
portionately affected,  the  average  being  but  1.62  per  cent,  more  of  husk 
than  in  the  North.  This  result  is  rather  surprising,  but  is  deduced  from 
tbe  examination  of  90  si)ecHnens  of  Northern  oats  and  66  of  Southern. 
Where  the  white  oats  will  grow  they  are  generally  heavier  than  others 
and  have  a  lar|^  proportion  of  kernel. 

The  Southern  oats  are  above  the  average  weight  per  hundred  grains 
Sor  the  whole  country  and  for  the  North,  being  above  the  average  in 
size.    Following  are  the  figures : 

W0ight  of  oaU  per  hundred  graine  and  per  huheL 

Weight 

per 
biuheL 


UOitM  BiMM. ■••••■••••••■■••■■••••• 

Xorthein  States  ...... —^ 

S<>utheni  St»let ....... .......^ 

Padflc  slope •«.—•.....  ..^ 


Tbe  looseness  of  the  husk  and  its  additional  size  are  the  oceasfon  of 
tbe  smaller  weight  per  bushel  of  the  Southern  grain,  wbile  the  well-filled 
bnsk  of  the  Pacific  ci>ast  furnishes  the  heaviest  oats  we  have.  Golorwlo, 
too,  distinguishes  itself  by  samples,  three  in  uumber,growu  by  Professor 
Blouut,  averaging  43  pounf4s. 

In  their  chemical  composition  the  samj^les  proved  rather  surprising. 
ft  was  reasonable  to  su[>pose  that,  as  they  are  so  susceptible  of  dete- 
rioration and  sensitive  to  the  influence  of  their  etfvironment,  great  va- 
riatiotts  would  be  found  in  their  composition  under  different  climatic 
coiMlitions,  as  is  the  case  with  wheats.  As  will  be  seen  this  has  not 
proved  to  be  so. 

Although  oats  are  fed  in  the  husk  to  stock,  it  was  thonght  best,  for 
puriKwes  of  comparison  with  wheat  and  com,  to  analyze  the  kernel  sep- 
arately. In  this  way  it  is  possible  to  compare  the  difiBerent  specimens 
i^idependently  of  the  proportion  of  husk  which  they  possess,  and  then. 
if  desirable,  from  the  separate  analyses  the  eomposition  of  the  entire 
grain  can  be  calt\ilated. 
10  AO—W 
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Mr.  Brewer,  in  Ms  report  on  the  cereals  in  the  last  censns,  remarks 
npoQ  Uie  indefinite  knowledge  whioh  we  have  of  the  composition  of  oats 
grown  under  varied  conditions  and  the  necessity  of  a  hundred  or  more 
analyses  for  an  intelligent  nnderst^nding  of  the  effects  of  environment 
on  the  plant.  Of  the  samples  ^rbich  we  have  collected,  179  have  been 
analysed  withont  finding  anv  marked  pecnliarities  due  to  climatic  con- 
ditions, with  the  exception  that  the  average  of  18  samples  fh>m  the  Pa- 
cific slope  was  lower  in  albuminoids  and  richer  in  fiber  than  the  averages 
for  other  parts  of  the  country.  The  hulls  from  the  West  contain  more 
ash  than  those  from  the  Bast  and  more  fiber,  but  are  not  markeilly  dif- 
fiarent  in  other  ways,  although,  like  the  kernels,  they  are  somewhat  de- 
ficient in  albuminoids.  As  a  whole  this  grain  is  the  richest  in  oil  and 
albuminoids  of  all  the  cereals. 

AfHTiige  ^ompnWom  of  mIi  . 


OU 


Mb. 


<•••••••••( 


'*■■•••■•■■»■•■••■.«•■*•«•< 


W»tar. 


The  average  of  albuminoids  for  the  dilTerent  States  varied  fh>m  16.09 
for  Ohio  to  10.76  for  Washington  Territory,  the  latter  locality  sustaining 
its  reputation,  gained  with  wheat,  for  poverty  in  nitrogen. 

The  extremes  in  composition  were  as  follows : 

JMrtMM  in  the  wmpoiMon  «/  the  htmtU  tfota$. 


HlghMi 


Btoto. 


Lonnii. 


oif'".V" 

Csrhohjrai 
Crude  fiber.. 
AlbomiiuiiiU, 


It  18 

11.  ao 

71.91 
2.08 
UL44 


HODtMA.. ..M. 

HicMgu 

TexM 

North  G«roUBft 

Keutaoky  Aod  Orogon. 
Obto..... .,.„ 


0.87 

e.50 
ei82 

0.88 
tLiO 


low*. 

VirglBla. 

TeziM  aad  MlMoaii. 

Soatb  Carolina. 

tfortbOftrvUna. 


The  highest  percentage  of  albuminoids  in  the  preoedhxg  figures  was 
over  1  per  cent,  higher  than  in  any  other  determination  ever  made  on 
any  cereal  in  this  country,  and  the  lowest  is  2  per  cent,  higher  than  the 
lowest  for  wheat  It  is  also  Interesting  to  observe  that  among  so  many 
specimens,  one  hupdred  and  seventy-nine,  only  three  fbU  below  10  i>er 
cent.,  four  below  11  per  cent,  and  twelve  below  12  per  cent.  At  the 
same  time  onlv  thirteen  are  above  17  per  cent,  and  twenty-three  above 
16 ;  so  of  one  hundred  and  seventy-nine  specimens  all  but  twenty-eight, 
or  84.4  per  cent.,  are  within  the  limits  of  12  and  16  per  cent.,  a  raUier 
small  variation,  and  as  the  averages  for  all  the  States  and  parts  of  the 
country,  except  the  Paoitto  coast,  do  not  vary  far  from  14.3  per  oent^, 
oats,  as  regaitls  chemical  composition,  cannot  be  said  to  be  veiy  sus- 
ceptible to  the  influence  of  their  environment, 

The  chief  quality  to  judge  oats  by,  therefore,  is  their  weight  per 
bushel,  which  is  an  index  of  the  proportion  of  kernel  to  husk,  and  the 
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fanner  has  only  to  tnrn  Ms  attention  to  tbe  Bdootlon  of  the  Ttriety  giv« 
mg  the  larireet  yield  and  weight  per  bushel. 

As  to  the  deterioration  of  seed  brought  from  the  North  to  the  South, 
oor  analysee  fbil  to  ftimish  as  much  information  as  might  be  expected. 
The  averages  for  these  two  sections  of  the  country  are  so  nearly  the 
same  that  no  conolusions  can  be  drawn  from  them.  In  the  snme  way 
no  difference  is  found  in  the  composition  of  heavy  and  light  oats, 
although  light  oats  being  more  husky  pfobably  contain  absolutely  less 
albamiuoids. 

It  must  here  be  remarked  that  in  the  last  census  year  over  one-half 
the  crop  of  this  cereal  came  from  the  five  States,  IllinoiSi  Iowa,  New 
York,  Pennsylvania  and  Wisconsin.  The  composition  of  our  market- 
able crop  iS|  therefore,  nearly  the  average  for  theee  States. 


BABLST. 

Although  the  production  of  barley  In  the  United  States  ha«  hitherto 
been  small  and  msufflcieut  to  supply  the  demand,  and  although  it  is 
eonfloed  to  a  small  portion  of  the  country,  it  is  growing,  and.  owing  to 
the  increased  production  of  beer  causing  an  increased  demand,  it  ought 
to  prove  a  profitable  crop  to  cultivate  and  its  area  should  increase.  It 
costs  no  more  than  wheat  to  cultivate,  it  returns  a  greater  number  of 
barbels  to  the  acre,  and  it  is  worth  more  per  bushel. 

Owing  to  its  peculiar  uses,  a  study  of  its  chemical  composition  Is  of 
peculiar  interest,  as,  for  malting  purposes,  aside  from  its  color  and 
ability  to  germinate,  the  relation  of  the  starch  to  the  albuminoids  is 
of  the  greatest  imiiortance. 

Samples  have  been  collected,  through  our  agents,  to  the  number  of 
about  sixty,  from  those  parts  of  the  country  where  it  is  a  crop  of  any 
prominence.  They  represent  fairly  well  the  production  of  the  United 
States,  but  Canada,  which  furnishes  us  with  a  large  portion  of  what  we 
use,  is,  unfortunately,  not  represented.  The  largest  number  of  analy- 
ses are  not  for  the  largest  areas  of  production— New  York.  Wisconsin^ 
and  California,  which  raise  more  than  half  the  crop — but  they  are  scat- 
tered through  all  the  States  where  any  amount  of  barley  is  grown.  In 
ooDsidering  the  average  features  of  the  crop  as  it  is  found  In  market, 
especial  regard  must  be  had  for  the  figures  from  the  States  Just  named, 
aod  for  the  fact  that  Canadian  barley,  which  is  said  to  be  the  best,  is  not 
represented  at  all. 

As  it  is  almost  impossible  to  detach  the  hulls  flrom  this  grain,  the 
great  majority  were  analysed  as  they  were  threshed  out  and  only  a  few 
were  separated  into  bulls  and  kemeL 

The  average  composition  of  the  sixty  nnhuUed  specimens  was: 


AMla  ••■■■•  ■••••• 

ou 

Crudp  u\ft 


Ptroanl 


2.08 

n.77 

8  BO 
11.18 


From  these  figures  the  averages  for  the  different  portions  of  the  conn- 
tiy  vary  but  little^  although  the  Pacific  slope,  as  usual,  is  1  per  cent* 
lower  in  albuminoids  than  the  Atlantic  Btates,  and  somewhat  heavier. 
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The  large  elie  ud  low  peroentage  of  albnininoidB  of  the  Oalifornia 
barley  ought  to  make  them  valqable  tot  malting  pnipoaee,  oolor  and 
germmatlve  propertiee  beiiig  good. 

Among  the  samples  are  barleyB  with  the  following  extremes : 


m^tafi 

sunt. 

Lowest 

state. 

VtOor —•••—•••.•«... 

4a 

8.64 

74  70 
486 

1488 

MlBDMOte.. 

OaUforniA... 

iBdlMA 

IC«nUDA.... 

Ohio 

Oftkote 

468 

1.60 

a.  00 

64  90 

8.04 

8.76 

Oftllftmift. 

Minnesota. 

Oreieun. 

Colorado. 

nilnoit. 

Kantooky  and  Oxecou 

Grade  flbw  ..•.••.•.«..••••....••«.• 

Dakota  snstains  its  repntation  for  a  high  percentage  of  nitrogen  and 
Oregon  for  a  low  one,  but  the  variations  in  this  constituent  as  a  whole 
are  not  extreme.  Barley,  in  fact,  has  a  wide  range  of  climate  in  which 
it  flourishes,  and  with  rye  shows  a  smaller  vanation  in  its  composition 
as  influenced  by  climate  than  the  other  cereals. 

The  omalyses  which  have  been  hitherto  published  do  not  differ  mate 
ilally  from  ours.  Brewer  gives  nine  in  the  last  census  and  seveval  have 
appeared  in  one  of  the  recent  numbers  of  Biedermann's  Cei^iraiUatt 
fUr  AgHkuUurokemie.  1884,  p.  40.  Koenig  gives  in  his  collection  oi 
food  analyses  the  following  average  of  one  hundred  and  twenty-seven 
Ofpedmens: 


Pwowt 

Wtt«  ........•••..».. 

11.77 
116 
160 

64  08 
481 

1L14 

oT!:.:::   i  :;«..rjn;:::;:::: 

OkrhohTdntei  «.aa*j.a.*.,..xa.  .w^. 

Grade  flber ..^ 

This  makes  the  continental  more  fibrous  tiian  ours,  and*  as  is  gener 
ally  the  case  with  all  their  agricultural  products,  moister.  The  differ 
ences  are  in  favor  of  the  American  grain. 

A  few  of  the  samples  which  were  hulled  or  were  naturally  hoUess 
were  analyjBed,  and  their  average  composition  was  as  follows : 


/ 

Paroant 

Watev ..... ........... .... 

▲ah ........ — .     .. 

420 
118 
186 

76.68 
L80 

ILH 

GarbohTdrataa  .......................x 

Grade  f  bar ^.^:^^Lm^l...l^^^ 

The  difference  between  these  samples  and  theunhulled  lies  in  the  los.' 
of  flber  and  ash  and  the  relative  increase  of  the  other  constitaents^  ii^ 
would  be  expected. 

From  a  ph  vsical  point  of  view  there  must  be  taken  into  considomtion 
the  color  and  brightness  of  the  grain,  its  perfection  (that  is,  ability  to 
sprout),  its  homogenei^,  and  its  size  and  weight  per  bushel.  We  bavo 
considered  only  the  weight  8md  siae,  as  the  other  qualities  are  readil y 
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made  oat  I7  the  piaotioal  man.    The  avenges  tost  the  conntxy  aie  as 

foilowB: 


• 

»^jf 

gniiia. 

Weight 

per 
buaheL 

nit^^l  Steteii .^••.•••••••••••••••^.•••.••.. 

79 

13 
M 
10 
IS 

&482i 
8. 8686 
810188 

&m8 

&88M 
4.88M 

PkHMUff. 

64.0 
63.4 
62.8 
62.8 

Nortbventeni  Stat^  ...................•....^•....••••m.............. 

67  2 
6&8 

The  Bpecimons  firom  the  Northwest  and  the  Padflo  are  heavier  per 
one  hundred  grains  and  in  weight  per  bushel  than  the  others,  while 
those  from  the  northern  boundary  are  next  in  order.  The  heaviest 
weight  per  bnshel  is  firom  Dtah^  60.2  pounds,  and  the  largest  sixeu  4.9000 
f^ams  per  lUO  grains,  from  Oalifomia.  The  lightest  oarley  is  from 
Pennsylvania,  50.4  pounds  per  bushel,  and  the  smaUest  siiee,  2.0300 
lirrains  per  100  grains,  is  firom  the  same  State.  Several  of  the  bald  va- 
rieties run,  of  course,  above  the  figures  given,  one  fit>m  Washington 
Territory  weighing  65.8  pounds  per  bushel  and  4.9300  gnuns  per  100 
grains. 

In  the  few  samples  in  which  the  husk  was  detached  fitnn  the  gratUi 
it  was  found  to  amount  to  about  15  per  cent,  on  the  average,  with  ex* 
tremes  of  16.94  and  12.55  per  cents. 

The  color  and  consistency,  together  with  the  high  nitrogen  of  our  bar- 
leys, however,  appear  to  be  their  weak  points.  From  some  recent  Oer^ 
man  experiments  we  learn  that  a  high-grade  barley  contains  less  than 
9  per  cent,  of  albuminoids,  is  mealy  in  consistency,  in  distinction  firom 
a  glassy  fracture,  and  is  necessarily  of  a  clear  white  color.  Many  of 
our  barleys  are  off-color,  and  but  three  of  all  our  samples  can  be  quali- 
fied as  mealy.  The  albuminoids  are  no  higher  than  the  averages  of 
other  investigators,  but  much  higher  than  is  allowable  in  good  mfldting, 
aooording  to  the  best  judges  to-day.  There  seems  to  be  much  room, 
therefore,  for  improvement  in  the  quality  of  this  crop  as  grown  among 
OS  as  weU  as  in  an  extension  of  its  area,  so  that  we  may  produce  our 
own  supply. 

There  seems  to  be  no  reason  why  the  desired  result  should  not  be  ac- 
complished by  careftil  selection  and  cultivation  without  nitrogenous 
manures  which  tend  to  increase  the  percentage  of  albuminoids. 

It  is  intended  to  learn  the  views  of  practical  malsters  and  brewers  on 
this  subject  and  combine  tlieir  conclusions  with  our  results  in  our  de- 
tailed report 

BTB. 

Of  this  cereal,  which  is  of  the  least  importance  of  any  grown  in  the 
United  States,  only  five  samples  have  been  analyzed  up  to  the  preaent 
time.  To  supply  this  deficiency  specimens  were  collected  from  the  De- 
partment correspondents  and  the  principal  rye-producing  States  at  the 
same  time  with  oats  and  barlsy. 

Fifty-six  have  been  examined  physically  and  chemically,  with  the  fol« 
lowing  results : 

The  largest  specimen  was  from  Washington  Territory,  weighing  8.450 
grams  per  100  grains,  the  next  frt>m  Minnesota,  weighing  2.780  per  100 
gruna^  and  the  heaviest  weight  per  buahel  item  Yecmont^  64JL  pooiida* 
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The  smallest  were  from  Iowa  and  ITebraska,  weighing  1.300  grains  per 
hundred  grains,  and  the  lightest  from  New  York,  56.2  i>onnds  perbnabi*!, 
the  average  for  the  country  being  2.074  grams  per  100  graios  and  Go.!< 
pounds  per  bushel.  The  largest  and  heaviest  rye  was  found  ou  ii!< 
Atlantic  coast  and  in  the  l^orthem  States.  The  Pacific  slope  was  not 
well  represented. 

The  average  weight  per  bushel  is  much  higher  than  is  usually  iw- 
cepted  for  rye,  but  the  specimens  in  hand  certainly  reached  those  H- 
ures,  either  ftx>m  being  very  dean  or  selected  samples  above  theavera<re 
production.  lUinois,  which  in  the  last  census  year  produced  more  of 
the  crop  than  any  State  except  New  York|  sends  the  smallest  and  ligbt- 
est  average  grain. 

In  chemical  composition  the  following  extremes  were  found: 
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But  five  were  below  10  per  cent,  of  albuminoids,  and  all  but  fbur  were 
below  13  per  cent. 

The  grain  cannot  be  said  to  be  extremely  variable.  The  average  for 
the  oonntiy  is  here  given,  together  with  an  average  of  forty-nine  analy- 
ses of  lyee  from  all  sourceSi  given  by  Koenig ; 


ou 

Cftrbohrdrmtat* 
Grade  fiber.... 
Albniuiiioids ... 


•  *•••■■•■» 


The  extremes  of  albuminoids  in  Eoenig's  analyses  were  16.03  and  7.91 
per  ceut.,  which  is  wider  than  among  our  specimens. 

For  different  parts  of  the  United  States  the  averages  are  very  nearly 
concordant,  the  only  variation  being  an  average  of  half  a  i>er  cent,  al- 
buminoids, and  a  little  more  fiber  in  ten  specimens  from  the  Sonth. 
The  difference  between  our  grain  and  that  of  the  Oontinent  appears  in 
the  greater  moisture  of  the  latter,  as  is  to  be  exx)ected,  together  witli 
more  ash  and  oil  and  less  fiber.  The  nitrogenous  const!  tiieDt.s  are  pr.u* 
tically  the  same,  and  this  cereal  is  richer  tiiau  corn  in  this  elemeut  auil 
not  so  rich  as  wheat 

Bye  cannot  be  considered  as  being  very  susceptible  to  climatic  coudi 
tions ;  in  Eebct  it  will  flourish  where  other  cereals  will  not.  It  requires. 
therefore^  no  greater  care  in  its  improvement  than  the  selection  of  tlit 
variety  giving  the  largest  yield  and  carefol  cultivation. 

axmZBiX  OONOLTJSIONS  ON  THB  ORKKATA. 

From  oar  stndy  of  the  various  cereals,  oom.  wheat,  oats,  barley,  so' 
rye,  it  appears  that  they  all  have  oertainpeoaliaritieSyaa  shown  by  thsir 
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physioal  properties  and  ohemioal  composition.  Of  all,  wheat  is  the  most 
susceptible  to  its  environment,  both  chemically  and  physically;  oats  is 
extremely  liable  to  deteriorate  physically,  bat  is  not  so  changeable  in  its 
composition ;  corn  is  much  influenced  in  size  and  yield  by  climate,  but 
hardly  in  quality,  while  rye  is  about  the  same  thing  wherever  it  is 
raised,  and  barley  is  produced  in  such  a  limited  field  that  the  effect  of 
environment  is  not  marked. 

The  Pacific  coast  and  Colorado  have  a  decided  effect  on  all  cereals. 
Oregon  and  Washin^n  Territory  produce  them  alL  with  lack  of  an 
average  amount  of  nitrogen,  while  the  Oalifomia  grain  varies  in  other 
respects  also,  and  is  much  drier  than  Eastern  crops.  All  our  grain,  and 
in  fact  all  our  agricultural  field  products,  are  much  drier,  owing  to  our 
climate,  than  those  of  Europe,  and  this  is  an  important  factor  in  the 
matter  of  bargain  and  sale.  The  Colorado  cereals  are  all  distinguished 
for  their  remarkable  si^e  and  excellent  development.  They  illustrate 
what  can  be  done  on  a  rich  soil  and  with  caieftu  cultivation  in  the  pro- 
duction of  cereals. 

DATA. 

The  data  from  which  the  preceding  conclusions  are  drawn  are  too 
large  in  number  to  be  given  in  the  present  report  They  will  probably 
be  arranged  and  published  as  a  special  bulletin  of  the  chemical  di- 
vision. The  abstract,  however,  which  has  been  given,  contains  tiie 
general  conclusions  which  can  be  derived  from  them. 

BOIL  AKALYBEQ. 

The  numerous  inquiries  received  at  this  office  relating  to  the  methods 
and  object  of  soil  analysis  have  led  me  to  believe  that  an  abstract  of  the 
present  knowledge  possessed  by  scientists  on  this  subject  would  prove 
of  interest  to  those  engaged  in  scientific  a^culture. 

It  is  true  that  a  knowledge  of  the  chemical  composition  of  the  soil  is 
not  by  any  means  all  that  is  necessary  to  judge  of  the  proper  method  of 
its  tillage  or  the  extent  of  its  fertility.  Yet  it  must  be  admitted  that 
such  a  knowledge  is  a  most  valuable  guide  to  the  agriculturist  in  respect 
of  the  kind  of  crop  which  is  to  be  produced  and  the  character  of  fertiliser 
to  be  employed.  The  chemical  composition  of  the  soU,  when  taken  in 
connection  with  its  physical  state  and  the  climatic  conditions  of  the 
locality,  is  a  guide  to  scientific  agriculture  which  cannot  be  neglected. 

Quite  a  number  of  samples  of  soil  from  different  parts  of  the  country 
having  accumulated  in  the  laboratory,  I  requested  Mr.  Edgar  Richards 
to  conduct  the  analyses  and  to  collect  the  information  which  is  hereby 
submitted.  The  analyst  who  desires  information  ooncerning  the  com- 
position of  soils  will  find  something  of  value  in  this  work,  while  the 
reader  who  is  not  a  chemist  will  discover  in  it  a  fund  of  information 
about  soils  and  their  proi>er  treatment. 

on  THB  DERIYATIOn  AHD  FOBIUTION  OF  SOIL. 

All  soils  are  the  results  of  the  natural  disintegration  of  the  rocks  by 
atmospheric  agencies,  mingled  with  decayed  vegetable  and  animal  mat- 
ter in  greater  or  less  proportion.  If  natural  agencies,  such  as  glaciers, 
rain,  ttosL  wind,  &a,  did  not  come  into  play  and  wash  and  transport 
the  materCals  of  soil  to  a  greater  or  less  distance  firom  their  sources,  the 
floil  of  every  locality  wookl  be  Bimply  the  daoi^ed  upper  sorfiMe  of  the 
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underlying  rocks.  Bat  in  proportion  tm  the  slope  of  the  groand  and 
the  activity  of  the  agents  above  mentioned  the  soil  is  transported  from 
higher  t4>  Tower  levels,  and  in  many  cases  a  good  soil  may  be  found  cov- 
ering rocks  which  of  themselves  would  only  yield  a  poor  soil. 

COMPOSITION  OF  THB  SOIL. 

Soil  is  a  mixture  of  sand,  either  quartzose  or  feldspathic,  clay,  carbon- 
ate of  lime,  and  humus  or  organic  matter,  and  on  the  preponderance  of 
one  or  more  of  these  constituents  the  usual  olassiftcation  of  soils  are 
based. 

GBNBBAL  CLASSIFICATION  OF  SOILS. 

Soils  are  usually  classified  as  sandy,  sandy  or  light  loams,  loams, 
clayey  loams,  heavy  or  retentive  days,  marls,  c^ilcareous  loams,  and  peaty 
soils.  This  classification  has  reference  chiefly  to  composition  and  text- 
ure, a  special  chemical  composition,  silicious,  calcareous,  &c.,  being 
nex^essary  for  the  profitable  growth  of  particular  crops,  and  a  certain 
mechanical  texture,  friable,  porous,  &c.,  suiting  best  for  the  permeation 
of  rain  and  air,  and  the  sprea<iing  of  the  roots  of  the  plants. 

Loams,  which  may  be  consid<ced  as  typical  soils,  are  a  mixture  of 
sand,  clay,  and  humus,  which  are  spoken  of  as  light  when  the  sand  pre- 
dominates  and  as  heavy  when  the  clay  is  in  excess.  These  terms,  light 
and  heavy^  do  not  refer  to  the  actual  weight  of  the  soil,  but  to  its  tenac- 
ity and  degree  of  resistance  it  ofifers  to  the  implements  used  in  onltiva- 
tion.  Sandy  soils  are,  in  the  farmer's  sense  of  the  word,  the  lightest  of 
all  soils,  because  they  are  the  easiest  to  work,  whilst  in  actual  weight 
they  are  the  heaviest  soils  known.  Clay,  though  hard  to  work  on  ac- 
count of  its  tenacity,  is  comparatively  a  light  soU  in  weight.  Peaty 
soils  are  light  in  both  senses  of  the  wonl,  being  loose  or  porous  and  hav- 
ing little  actual  weight.    (See  Table  Lll.) 

OBOLOQICAL  CLASSIFICATION  OF  SOILS. 

Whatever  their  composition  and  texture,  soils  are,  firom  a  geological 
standpoint,  mainly  of  two  sorts,  soils  of  disintegration  and  soils  of 
transport.  ITuder  the  former  are  oomprehended'^nch  as  arise  fPom  Che 
waste  and  decay  of  the  immediately  underlying  rocks,  the  limestones, 
traps,  granites,  and  the  like,  together  with  a  eertain  a4lmixture  of  vege- 
table and  animal  debris;  and  which  are  directly  influenced  in  their 
composition,  texture,  and  drainage  b^  the  nature  of  the  subjacent  rocks 
from  which  they  are  derived.  Under  the  latter  are  embraced  all  drift 
and  alluvial  materials,  such  as  sand,  shingly  debris,  miscellaneous  silt 
and  olay,  which  have  ueen  worn  from  other  rocks  by  atmospheric  agen- 
das and  transported  to  their  existing  positions  by  winds,  waters,  or  an- 
cient glader  actions. 

DIFFBBXNCB  BBTWKBN  THX  SOIL  AND  THB  SUBSOIL. 

Besides  the  totb  proper,  which  come  immediately  under  cultivation, 
there  are  in  most  places  a.  set  of  auhiiaiU,  differing  firom  the  true  soils, 
and  which  cannot  be  ignored.  The  true  soils  are  usually  of  a  darker 
color,  flnom  the  large  admixture  of  humus,  whilst  the  subsoils  are  lighter 
in  hue,  yellow,  red,  or  bluish,  (rom  the  great  preponderance  of  the  iron 
oxid€«.  The  soils  are  more  or  less  friable  in  their  texture,  whilst  the 
subsoils  are  tougher,  more  compact,  and  more  largely  commingled  with 
rubbly  and  stony  d^oris.  The  soils  are  usually  a  little  more  than  mere 
8UI&06  oovedng,  whilst  the  subsoils  may  be  many  feet  in  thickness. 
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WEATHEBOO  OF  THE  BOOKS  AlO)  FORMATION  OF  THE  SOIL. 

All  exp«Red  rocks  break  np  in  coarse  of  time  under  the  continued  ac- 
tioD  of  atmospheric  agencies^  however  hanl  and  refractory  they  may  be^ 
tbeso  agencies  act  both  chemically  and  mechanically.  The  rain,  owing 
to  the  absorption  of  carbonic  acid  from  the  atmosphere,  acts  chemically 
CD  the  rocks  by  its  solvent  action,  and  also  from  its  oxygen  combining 
with  snbstauces  not  yet  fully  oxidized*  Its  mechanical  antion  appears 
in  its  washing  away  the  finer  portions  of  the  disintegrated  rock  or  soil 
from  higher  to  lower  ground.  The  changes  in  temiierature  have  a  loos- 
ening iutiuenc^  by  causing  alternate  expansion  and  contraction.  The 
atmosphere  itself  acts  chemically  upon  the  rocks  by  the  slow  oxidation 
of  those  minerals  which  can  absorb  more  oxygen,  and  the  production  of 
carbonates  and  bicarbonates  whose  solubility  still  further  aids  disinte- 
gration. These  disintegrating  agencies  are  still  further  aided  by  the 
root-growths  of  plants,  by  the  burrowing  of  worms  and  other  earth- 
dwelling  creatures,  and  in  no  small  degree  by  the  generation  of  organic 
acids,  bumic,  crenic,  &c.,  by  organic  decay.  From  the  hardest  granites, 
basalts,  and  lavas  to  the  softCHt  limestones  and  marls,  all  are  undergo- 
ing this  disintegration ;  and  the  soils  to  which  they  give  rise  will  vary 
in  depth,  composition,  and  texture,  according  to  the  softness  and  min- 
eral oharacter  of  the  rocks  and  the  length  oftime  they  have  been  sub- 
jected to  these  agencies. 

Aooosding  to  Darwin  the  solid  rocks  disintegrate  even  in  countries 
where  it  seldom  rains  and  where  there  is  no  frost.  De  Koninick,  a  Bel- 
gian geologist,  is  of  opinion  that  such  disinti'gration  may  be  attributed 
to  the  carbonic  and  nitric  acids,  together  with  the  nitrates  of  ammonia, 
which  are  dissolved  in  the  dew.* 

The  rocks  which  weather  most  easily  and  rapidly  do  not  always  ex- 
hibit most  soil,  very  often  the  reverse.  A  pure  limestone  would  hardly 
exhibit  any  weathered  band  or  soil,  because  the  carbonic  acid  of  the  rain 
would  almost  at  once  dissolve  and  remove  the  particles  it  acts  upon. 
Even  in  the  case  of  igneous  rocks,  their  composition  may  be  such  that 
thofie  which  weather  the  most  rapidly  would  likewise  i^ow  litUeof  a 
weathered  band,  owing  to  Ihe  same  solvent  action. 

THB  SOIIiS  FORMED  BY  THE  DIFFEBBNT    GEOLOaidAL    FOBMATIONB. 

The  rocks  of  which  feldspar  is  one  of  the  consfitnents,  are  the  origins 
of  the  clays  and  potash  which  are  met  with  in  aU  arable  soils ;  feldspar 
is  a  silicate  of  aluminium  and  potassium,  which  on  disintegration  forms 
a  clay,  a  silicate  of  aluminium,  and  a  silicate  of  potassium. 

The  primitive  and  igneous  roi*.ks  yield  soils  rich  in  potash,  and  the 
{assili&roos  rooks  those  rich  in  phosphoric  add. 

THB  DENUDATION  OF  THB  SOIL* 

The  same  agencies  which  form  the  soils  are  also  wasting  and  carrying 
them  away.  During  every  rain  storm  transportation  of  soil  goes  on,  as 
the  brooks  and  rivers  show,  after  heavy,  long-continned  rains,  by  tho 
jellow  muddy  color  of  their  waters,  that  they  are  carrying  a  vast  quan- 
tity of  sediment  towards  the  sea.  The  running  streams  bear  along  the 
transported  matter,  and  gradually  deposit  it  as  the  current  diminishes 
in  velocity  j  the  very  finest  particles  being  carried  as  long  as  the  stream 

•^^— —1^— ^^W— i—  ■      I  I  i^^^^—      I  ■■  ■  II  ■■■■II  I  ■■    I        ■    ■    ■ 

•Darwin's  Ysg^tabls  Mold  sad  Earlh  Wcnui,  1889;  p.  93ft. 

Digitized  by  VjOOQ IC 


154         REPOET  OF  THE  COHMISSIONEB  OF  AGBICULTUBE. 

remains  in  motion.  When  a  river  reaches  a  flat  or  level  tract  and  over 
which  its  waters  can  flow  in  flood  with  a  slow  motion,  the  8ns])euded 
matter,  consisting  principally  of  sand  and  mad,  is  deposited,  and  cou- 
stitutes  the  alluviumj  or  new  land,  formed  by  such  deposits  at  the  river^s 
month  or  along  its  banks. 

THB  QUAKTITT  01^  SOIL  SWEPT  AWAT  BY  THB  BAIN  BBPLAOBD  BY 
THE  BEOOMPOBITION  OF  THB  BOOKS. 

Though  the  soil  is  thus  continnously  washed  away,  stUl  it  remains 
nearly  constant  in  quantity,  since  what  is  taken  away  by  denudation  is 
made  up  from  other  causes,  and  this  augmentation  can  proceed  evidently 
from  nothing  but  the  slow  and  constant  disintegration  of  the  underlying 
rocks.  The  subsoils  are  likewise  gradually  Mng  converted  into  soil, 
and  thus  keep  up  the  supply  available  for  the  nourishment  of  plant-life. 
The  constant  tillage  and  plowing  of  the  ground  subjects  it  more  readily 
to  the  weathering  action  than  is  the  case  with  grass  or  other  lands  pro- 
tected by  natural  vegetation. 

THB  aBNBBAL  FEBTILITT  OF  THB  SOILS  DBPBin3S  PBINOXPALLT  ON 

THEIB  TBXTUBB. 

From  an  agricultural  standpoint,  the  soil,  which  is  the  natural  store- 
house and  laboratory  whence  plants  derive  their  suijply  of  food,  should 
present  different  qualities  which,  according  as  they  are  more,  or  less 
developed,  exert  a  considerable  influence  upon  its  fertility;  it  should 
be  Arm  enough  to  afford  a  proper  degree  of  support  for  the  plants  that 
grow  on  it,  and  yet  loose  enou^ib  to  allow  the  delicate  fibers  of  the  root- 
lets to  extend  themselves  in  all  directions  in  search  of  the  food  of  which 
they  are  in  need.  It  must  be  of  such  a  texture  as  to  allow  the  flree  ac- 
cess of  air,  without  which  plants  cannot  live;  and  it  must  be  dose 
enough  to  retain,  for  a  considerable  timCi  the  water  which  blls  on  it, 
and  yet  porous  enough  to  allow  the  excess  to  drain  away.  In  this  re- 
spect, the  nature  of  the  subsoil  and  the  depth  of  the  surface  soil  are 
both  important.    When  a  soil  rests  immediately  U^on  a  bed  of  rocks  or 

S'avel,  it  will  naturally  be  dryer  than  when  it  rests  on  clay  or  marl, 
n  the  other  hand,  a  clay  subsoil  may  be  of  great  advantage  tea  sandy 
soil,  bv  enabling  it  to  retain  moisture  longer  in  dry  weather.  These 
qualities  depend  altogether  on  the  state  of  division  of  the  soil  and  it« 
geological  origin,  and  it  is  impiortant,  consequently,  to  study  the  arable 
soil  under  the  two  standpoints  of  its  physical  properties  and  of  its  chem- 
ical nature. 

THB  PHYSIOAL  PB0PBBTIB8  OF  BOILS. 

The  physical  properties  of  a  soil  may  be  considered  in  regard  to  its 
texture,  its  absorbent  powers,  and  its  temperature. 

Soils  differ  not  only  in  chemical  composition,  but  also  in  physical 
characteristics,  the  aspect,  elevation,  depth,  climatic  conditions,  drain- 
age, &c.,  that  enter  into  the  problem  and  cause  the  variations  in  the 
relative  productiveness  of  two  fields. 

The  knowledge  of  the  inherent  agricultural  capabilities  of  the  differ- 
ent classes  of  soil  is  still  very  far  fh>m  being  perfect,  though,  by  the  re- 
searches of  chemists  since  1860,  many  important  &ota  have  been  broaght 
to  light  which  have  led  to  improvements  In  the  cnltivatiion  of  the  land. 


Digitized  by  VjOOQ IC 


BEPOBT  OF  'I'HUS  0HE1II8T.  169 

SKPOBTAKOE  OF  A  VSWV&  UEOHAITIOAL  OOHDITION. 

It  is  not  very  difficalt  to  adapt  a  plant  or  crop  to  the  nature  of  the 
soil  when  onoe  we  know  what  mineral  ingredients  are  required  by  the 
one  and  famished  by  the  other;  but  it  demands  very  close  observation 
and  study  and  a  most  diligent  application  of  means  to  bring  the  physi- 
cal or  mechanical  properties  of  the  soil  into  the  state  best  fitted  for  plant 
growth. 

The  influence  of  mechanical  operations  becomes  obvious,  as  the  access- 
ibiUty  of  air,  moisture,  and  warmth,  which  are  essential  to  the  devel- 
opment of  the  changes  that  occur  in  the  process  of  germination,  are  but 
slightly  influenced  by  the  chemical  composition  of  the  soil,  being  all 
dependent  on  its  mechanical  condition.  And  this  influence  is  not  con- 
fined to  the  first  stages  of  growth  and  development  of  vegetation,  but 
is  required  all  through  the  life  of  the  plant,  for  they  cannot  avail  tnein- 
aelves  of  their  full  amount  of  food  unless  tne  state  of  the  soil  admits  of 
the  free  passage  of  air  and  moisture,  and  is  favorable  to  the  extension 
of  the  rootlets  in  all  directions. 

TABIATIONS    IN    THE    TSXTX7BE    OF  SOILS    INFLTJSNOB    THEIB    FXB- 

TIULXT. 

Boils  may  vary  from  the  conrsest  pebbles  and  loose  sands  to  the  finest 
and  most  tenacious  clays.  Those  soils  are  best  adapted  to  agriculture 
which  consist  of  a  mixture  of  sand  with  a  moderate  quantity  of  clay 
and  a  little  vegetable  matter.  When  the  sand  or  other  coarse  material 
predominates,  the  soil  is  easy  to  till,  and  will  ^^row  most  of  the  crops 
which  are  suitable  to  the  locality ;  but  it  is  deficient  in  the  power  of  re- 
taining moisture  and  the  soluble  and  volatile  parts  of  manure.  When 
the  clay  is  in  excess,  the  soil  is  more  difficult  to  till,  and  will  probably 
ffrow  fewer  crops,  as  it  retains  more  moisture,  is  not  easily  warmed, 
does  not  admit  of  free  access  of  air,  and  consequently  does  not  facili- 
tate tiie  chemical  changes  in  the  soil  and  manure  placed  on  it  which 
are  so  important  to  the  proper  nourishment  of  the  plants. 

If  soils  differed  in  nothing  else  than  that  of  texture,  the  one  which 
contained  the  greatest  amount  of  finely  divided  matter  would  possess 
an  advantage  over  those  with  coarser  parts.  One  cause  of  this  supe- 
riority consists  in  the  greater  absorptive  and  retentive  powers  which 
finely  divided  matter  possesses,  due  probably  to  the  immensely  greater 
quantity  of  surface  exposed  in  a  given  bulk  or  weight  of  the  more  finely 
divided  solL 

THB  ABSOBBBSTT  Ain>  BXTEKTmi  POWXBS  OF  BOILS. 

The  observations  of  Sir  H.  S.  Thompson  •  on  the  absorbent  and  re- 
tentive powers  of  soil,  or  the  power  possessed  by  soil  to  decompoae  and 
retain  for  the  subsistence  of  the  plants  the  ammoniacal  and  other  salt.s 
^hich  form  the  most  valuable  coustitueuts  of  manure,  and  the  hi^iily 
important  investigations  of  Professors  Way  t  and  Voelckers  on  this  sub- 
let, have  had  a  mont  important  bearing  on  practical  agriculture,  espe- 
cially to  the  rational  treatment  and  application  of  farmyard  manure  and 
the  economical  use  of  artificial  manures. 

The  investigations  of  Professor  Way  have  given  a  new  direction  to 
the  ohemioal  study  of  soils,  and  the  subject  has  been  taken  up  by  Liebig, 

*  J«u.  •£  tiM  Boyal  Agrioultural  Soci^tj,  voL  xi,  p.  66.    t  IkUL,  p.  318. 
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Enopp,  Henneberg,  Stohman,  Brostleiny  Petdis,  Yoelokers,  Waning- 
ton,  and  other  chemistA. 

These  several  iDvestigatiOBS  have  shown  that  the  property  ot  ab- 
sorbing, retaining,  and  mollifying  the  composition  of  manures  belongs 
to  every  soil  in  a  greater  or  less  degree. 

ABSORPTION  OF  AMaiONIAOAL  SALTS  BT  VABIOUS  BOILS. 

The  ammonia  floating  in  the  atmosphere  is  continually  being  washed 
into  the  soil  carried  into  it  by  the  rains.  The  clay,  oxide  of  iron,  and 
the  organic  matter  contained  in  the  soils,  perform  the  important  func- 
tion of  absorption.  This  property  of  day  may  be  one  of  the  reasons 
why  clay  lauds  are  more  suitable  to  wheat  than  are  san4y  soils.  Al- 
though clay  has  this  property  of  retaining  more  of  these  absorbed  sub- 
stances than  sands  or  loams, yet  it  is  evident  that  these  latter  soils  must 
receive  the  same  amount  of  fertilizing  matter  from  the  rains,  only  they 
have  less  ability  for  retaining  or  storing  it  up. 

In  regard  to  the  absorption  of  ammonia  and  its  salts  by  varions  soils, 
the  following  summary  is  taken  from  Dr.  Voelckers'  paper  ^*  On  the 
chemical  properties  of  soils : "  * 

(1)  Al]  of  the  soils  ttzperimented  upon  hsd  the  power  of  abeorbing  wnmonia  from 
ite  tolotion  in  w^tnt, 

(5)  Amioohie  is  oever  oompletely  removed  from  its  solntioii,  however  weak  it  may 
be.  Oo  paeiiing  a  AilatioD  of  ammonia^  whether  weak  or  strong,  thronffb  anT  kind  m 
soil,  a  certain  anantitv  of  ammonia  Invariably  passes  throngh.  No  soii liae  tne  power 
of  nzinff  eompfet«ly  tne  ammonia  with  which  it  is  bronght  in  contact. 

(3)  Tne  alNwIjate  qnantity  of  ammonia  which  is  absorbed  by  a  soil  is  lararer  wbea  a 
•tronger  solntion  of  ammonia  is  passed  throngh  it,  bat  iblatively  weaker  nuatioiia  are 
mors  thoronghlv  exhaa8t4»d  than  stronger  ones. 

C4)  A  soil  which  has  absorbed  as  much  ammonia  as  it  will  from  a  weak  aolntion^ 
takes  np  a  fresh  quantity  of  ammonia  when  it  is  broaght  into  oontaot  with  a  stronger 
•olotion. 

(6)  In  passing  solntions  of  salts  of  ammonia  throngh  soils,  the  ammonia  alone  is  ab- 
sorbed, and  the  acids  pass  through,  generally,  in  combination  with  lime,  or,  when 
lime  is  deficient  in  the  soil,  in  combination  with  magnesia  or  other  mineral  bases. 

(6)  Soils  alieorb  more  ammonia  from  stronger  than  from  weaker  solationa  of  nl- 
phate  of  ammonia,  as  of  other  ammonia  salts. 

(7)  In  no  instance  is  the  ammonia  absorbed  by  soils  from^. solntions  of  free  ammonia, 
er  from  salts  of  ammonia,  so  completely  or  permanently  fixed  as  to  preveni  water  from 
washing  ont  appreciable  qnantities  of  ammonia. 

(8)  The  proportion  of  ammonia  which  is  removed  in  the  sereral  wuhingi  la  mall 
inpronortioo  to  that  retained  bv  the  soiL 

c9)  The  power  of  soil  to  absorb  ammonia  from  solntions  of  free  or  oombined  Mnmoiila 
is  ihos  greater  than  the  power  of  water  to  redissolve  it. 

It  may  be  condnded  firom  the  above  that  in  ordinary  seasons  no  fears 
need  be  entertaiued  that  occasional  heavy  rain  storms  will  remove  moch 
ammonia  from  amraoniacal  top-dressings,  such  as  sulphate  of  ammonia, 
soot,  guano,  and  similar  manures,  but  in  excessively  rainy  seasons  or  in 
districts  that  have  a  large  rainfall  considerable  qnantities  may  be  re^ 
moved  from  land  top-dreMad  wiUl  ammoniacal  manores,  evan  in  the  case 
of  stiff  chfty  lauds. 

aSKERAL  OONOLUBIONS  IN  SiBOABD  TO  THESE  POWEBS. 

The  general  conclusion  that  maybe  drawn  from  the  different  investi- 
gations show  that  when  tlie  surface  waters  charged  with  the  protlucts 
of  vegetable  decay  are  brought  into  contact  with  argillaceous  seclinient, 
they  part  to  some  extent  with  their  potash,  ammonia,  silica^  phosphoric 

*  Jaw.  Bayal  AgriraltenJ  8oola|f ,  veL  ui,  p.  lA 
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aci4,  and  organic  matter,  which  remains  in  eomUnaflon  with  the  soil; 
whilHtf  nnder  ordinary  conditions  at  least,  neither  nitrates,  soda,  lime, 
loagnesia,  snlphnric  acid,  nor  chlorine  are  retained.  The  phosphates 
are  probably  retained  in  combination  with  alumina  or  peroxide  of  iron, 
itnd  the  silica  and  organic  matters  enter  into  more  or  lesa  insoluble  coin- 
i»inations. 

The  drainage  waters  fipom  clay  soils,  especially  if  the  soil  is  in  a  fiiu- 
Htate  of  divisien,  are  found  to  carry  oflf  the  niti-ates,  sulphates,  chloridew, 
ttud  carbonates  of  soda,  lime,  aud  magnesia. 

THE  POWBB  OF  BETAININa  HOISTXTBE  IN  THE  SOIL. 

The  amoniit  of  moistare  retained  by  a  soil  is  generally  in  direct  ratii> 
to  its  contents  of  organic  matter  and  its  state  of  division.  A  proper  de- 
cree of  fineness  in  the  particles  of  the  soil  is  very  important  to  obtain, 
eeijecially  if  it  is  subjected  to  drought.  During  dry  weather  plants  rcr 
qaire  a  soil  that  is  Ixith  retentive  and  ab8ori)tive  pf  atmospheric  mois- 
tare,  and  that  soil  which  has  this  faculty  will  evidently  raise  a  more 
vigorous  growth  than  one  without  it.  The  materials  which  are  most  in* 
Oueutial  in  soiL^  may  be  arranged  in  the  following  order,  when  this  con- 
dition of  retaining  moisture  is  considered :  Organic  matter,  marls,  clays, 
loams,  and  sands. 

THE  TXNEPEEATUBK  OF  THE  SOCL, 

The  temperature  of  a  soil  depends  very  much  upon  its  humidity, 
dry  lands  absorbing  more  quickly  and  losing  more  slowly  the  heat 
than  wet  lauds.  The  temperature  of  drained  lands  is  consequently 
higher  in  summer  than  those  which  are  nudrained.  The  greatest  dif- 
ference occturs  in  the  spring  between  the  temperature  of  the  atmosphere 
and  that  of  the  soil,  as  owing  to  the  moisture  firom  the  winter  and 
spring  storms  the  soil,  in  consequence  of  the  evaporation  required  to 
dry  it  sufficiently  but  gradually,  acquires  the  proper  temperature  de- 
manded by  the  coming  vegetation.  After  it  is  once  thoroughly  warmed 
it  retains  a  certain  amount  in  reserve  whiah  is  of  beuetit  to  the  late 
ripening  and  gathering  of  certain  crops.  Dark-colored  soils  absorb 
heat  more  rapidly  than  those  of  lighter  color. 

FERTILITY  OP  THE  SOIL  DEFENDS  ON  OLIMATIO  OONDITIONS. 

In  this  country  the  soils  are  fertile  enough,  for  the  most  part,  to  raise 
any  crop  desired,  if  the  climatic  conditions  are  favorable,  aud  this  is  a 
point  that  must  not  be  lost  sight  of.  As  it  is  certain  that  the  range  of 
the  thermometer  during  the  growing  season  of  the  year  will  afl'ect  the 
productiveness  of  the  ground,  notwithstanding  a  favorable  com])08i 
(i<»n  and  texture  of  the  soil  and  an  adequate  rainfall,  and  disregard  of 
^<<uch  local  conditions  as  temperature,  rainfall,  elevation  above  sea- 
>vel,  aspect,  n^iarness  to  water,  &c.,  will  lead  to  very  erroneous  opin- 
Mius  of  the  soil.  Thus,  in  the  case  of  the  Northwest,  for  example,  witli 
the  severe  winters  and  late  springs  and  early  falls,  only  such  crops  as 
will  umture  early  can  be  raised,  notwithstanding  the  noted  fertiiitj  of 
its  Hoil. 

The  amount  of  rainfall  and  the  season  of  its  descent  determines  the 
nature  of  the  crops  raised,  and  exercises  a  considerable  intluence  on 
the  fertility  of  the  soil.  The  action  of  the  rain  carrier  the  soluble  in- 
gredients which  the  plants  require  to  their  roots  aud  supplies  them 
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with  the  necessary  moistare.  The  soil,  however,  must  be  permeable 
enough  to  let  the  excess  of  water  drain  away;  water-logged  soils  show 
immediate  improvement  when  properly  drained. 

THB  BiJtBBNlfX88  07  SOIL. 

No  soil  is  absolutely  barren,  unless  it  contains  substances  poiBonons 
to  plants,  such  as  an  excess  of  organic  acids,  alkaline  salts,  the  sulphate 
of  iron,  or  the  sulphide  of  iron  or  other  injurious  ingredients;  but  it 
may  be  so  considered  when  it  will  not  produce  such  crops  as  the  farmer 
may  wish  to  raise.  Such  a  soil  may,  in  many  cases,  be  made  proiluc 
tive  by  adding  to  it  the  constituent  of  which  it  is.  in  need ;  but,  if  this 
cannot  be  done  except  at  a  prohibitory  cost,  or  one  at  wl^ich  more  fer- 
tile ffround  can  be  procured,  the  soil  may  be  regarded  as  practioally 
worthless. 

THE  AYBBAaB  00KP08ITI0N  OF  OBDIKABT  FABSf  OBOPS. 

The  amount  of  food  taken  from  the  soil  by  dilTerent  crops  is  given  in 
the  foUowing  table  taken  (torn  *'The  Chemistry  of  the  Farm,"  pp.  38,  39. 
This  table  gives  the  average  composition  of  ordinary  farm  crops,  as 
ffrown  in  England,  and  the  composition  of  the  produce  of  beech,  spruce 
nr,  and  Scotch  pine  forests  felled  for  timber,  and  are  the  result  of  exten- 
sive investigations  made  in  Bavaria. 

The  quantities  of  carbon,  hydrogen,  and  oxygen  present  are  omitted; 
also  some  of  the  smaller  ash  constituents.  By  ^'pure  ash"  is  meant  the 
ash  minus  sand,  charcoal,  and  carbonic  acid. 

Tabim  L— T%6  wHgM  mid  average  eompoHHon  of  ordinary  orop$f  in  pounds,  per  Mr«(^ 

Waringtou), 


WbMt,  gndn  (80  biuhela).., 
Straw , 

Total  crop 

Barlay,  frain  (iO  biuheli) . . 

Total  nop >■•■«•  •>•»••> 

Oata,  jrraia  (46  bnthala) . . 
StrAW 

Total  crop 

Meadow  hay  (li  Urn**)... 

Red  doTor  hay  (3  tona*). 

Beans,  grain  (30  basheU) 
Straw 

OPotaX  erop 

Tnrnipa,  roota  (17  tone*) .... 
Loaf  (17tom*) 

Total  orop ,..< 


I  of  8,140  poonda. 
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Tabu  I,— J%«  wMgkt  and  wetage  compoBiiion  o 

/  ordinary  orop$,  ^o.- 

-oontinued. 

Weight  of 
orop. 

1 

i 

3 

o 
H 

z 

1 

1 

1 

i 

1 

1 

1 

i 

< 

i 

1 

liii«0t.xoo«i  a*  tons*) 

Letf  (14  tons*) 

Lb4. 

81.380 
4,704 

8.849   103     74 
706  ■  76     28 

14.6 
8.2 

63.3 

16.4 

Lbt.    Lb9. 
22.8     19.7 
9.8     32.7 

Lbt. 
6.8 
2.4 

Lb9. 

16.9 
4.8 

Lbt. 
6.8 
8.8 

8.1 
8.6 

Totel  crop. .•.••«•■•■« 

36,004 

4,053  t^^a  102 

17.8I|  70.7 

82.0  ,  48.4 

0.2 

21.7  |16.1 

6.7 

lCl««lSrT00t<S3tMU*) 

18.233 

5.  628 
1.6M 

410     06 

m  ^  51 

4.0 
9.1 

101.1 
71.4 

76.4  ,  24.2 
66.2  1  U9.1 

19. 7     84. 0 
37.2     15.1 

40.6 
49.8 

16.4 
9.2 

«•• ■•  •«•    ■••••• 

Total  avp  ••.,••••«•.. 

er.siB 

7,888 

690  147 

14.0 

262.6 

140. 6     &8.  a 

46.9  I  49.1 

90.4 

86.6 

fMitoML  kabMt  (6  tons)* . . . 

18.440 
4,ir74 

8,360 
854 

126  1  47 
60  1  20 

2.7 
2.1 

76.4 
1.1 

8.0 
2.0 

2.9 
92.7 

5. 7     24. 1 
12.4  !    3.7 

8.6 
1.9 

10 

8.1 

* 

Xotsl  oiop. •.•••••«■•. 

17,714 

4.814 

176     67 

4.8 

76.6 

4.0  1  26.6 

18.1  1  26  8 

6.4 

6.0 

BmmIl  wood 

'  "■     ■' 

2,822 

26 
166 

w^^^-a 

ti 

.8  1  19  0 

8.4 
10.9 

2.6 
9.8 

2.2 

ImiilUiirV../. V.,, 

L6 

78.1 

68.9 

••  .«... 

Tatal  pm4«m 

8,797 

192 

18.0 

2.4 

86.0 

14.8 

U.9 

66.1 

'" 

^  __ 



MRUM  uT,  W<H>u« ■■•■••••••• 

Leaf  littar 

3,064 

20 
121 

8.6 
4.3 

.4 

1.6 

8.2 
64.4 

1.8 
6.2 

1.8 
6.7 

2.9 

44.8 

Total  iMTodn©* ........ 

6,747   141 

7.9 

L9 

62.6 

8.0 

7.0 

47.2 

l«otcb  pine,  wood 

2,884 
8.845 

16 
42 

2.3 
4.8 

.2 
1-7 

9.0 
16.8 

1.6 
4.8 

1.0 
8.8 

.s 

Lntt  Uttor 

i.8 

Total  prodaoo  ...••... 

6,729 

67 

&6 

1.9 

26.8 

&8 

4.8 

18 

*▲  ton  of  1.240  poimdi. 
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From  the  aboye  table  we  can  Judge  of  the  quantity  of  the  different 
aoil-conetitiients  which  various  crops  absorb  from  an  acre  of  groand| 
and  how  certain  plants  demand  some  one  particalar  ingredient  more 
than  others.  In  general,  we  may  say  that  the  cereal  crops  apparently 
possess  a  capacity  for  feeding  on  silicates  not  enjoyed  by  other  crops, 
and  contain  a  less  amount  of  nitrogen  than  either  the  root  or  legumi- 
nous crops;  nevertheless  they  respond  the  roost  readily  to  nitrogenous 
manures.  The  amount  of  phosphoric  acid  is  the  most  constant  of  all 
the  constituent  of  crops,  being  concentrated  in  the  grain.  The  root 
crops  contain  a  large  amount  of  potash,  and  are  the  most  exhausting 
to  the  soil  in  consequence ;  they  take  up  more  nitrogen  than  do  the 
cereals,  besides  other  ash  constituents,  as  phosphoric  acid.  Legumi- 
none  crops  contain  about  twice  as  much  nitrogen  as  do  the  cereals,  and 
the  potash  and  lime  occurs  in  large  proportions.  Silica  is  nearly  absent. 
They  respond  most  readily  to  potash  manures.  • 

The  growth  of  forests  is  far  less  exhausting  to  a  soil  than  are  most 
ordinary  farm  crops,  especially  where  the  leaves  from  the  trees  are  left 
to  manure  the  ground  by  their  decay. 


PBBMANBNT  PEETILITY. 

The  investigations  of  Messrs,  Lawes  and  Gilbert  in  regard  to  the  ex- 
hanstloQ  of  land  by  the  same  crops  grown  year  after  year  on  the  same 
field,  left  unmanured,  which  they  have  been  carrying  on  at  Bothamsted, 
England,  for  tiie  past  forty  years,  leads  them  to  conclude  that  all  lands 
left  unmanured  for  a  longer  or  shorter  number  of  years  have  a  certain 
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Standard  of  natnral  fertility,  Tarying  within  certain  limits,  according 
to  the  character  of  the  season  and  t£e  management;  which  standard, 
on  a  large  Sicale,  could  practically  neither  be  permanently  re<inced  nor 
increased  by  cultivation.  Snch  lands  are  said  to  be  ^«  oat  of  coHditiou." 
Of  coarse  it  mast  be  borne  in  mind  that  these  observatibns  apply  to 
actnal  EngHsh  farm  practice,  and  the  term  maait  not  be  pashed  to  any 
great  extreme. 

ACQVIBED  OB  TBMPOBARY  FEBTILITY. 

A  land  is  said  to  be  ^<in  good  condition  "  when  by  the  application  of 
manure  its  permaneut  fertility  is  raided  so  as  to  produce  larger  crops, 
due  to  the  accumulation  within  the  soil  of  suitable  plaut-food  derived 
ftom  the  manure,  which  may  be  reduced  or  entirely  withdrawn  by  the 
crops.  Bot  since  it  18  tbe  minimurn  of  any  one  eBtseutial  ingredient  and 
not  the  maximum  of  the  others  which  is  the  measure  of  fertility,  a  8oil 
may  become  exhausted  for  one  plant  yet  still  coritaiu  an  abundaut  food- 
supply  for  another  plant  whose  food  fequireineuts  are  difiereuU  Thus 
a  rotution  of  crops  will  deler  the  period  of  exhaustion.  A  poor  soil  i.s 
sooner  reduced  to  sterility  than  a  rich  one,  a  shallow  soil  would  fail 
sooner  than  a  deep  one,  and  a  light  soil  sooner  than  a  stiff  ooe.  As 
only  about  1  per  cent,  of  a  soil  is  in  a  fit  condition  at  any  moment  for 
plant-fuodf  an  immense  Btoro  of  nourishment  is  contained  in  moat  soils 
in  a  passive  condition,  which  gradually  becomes  available. 


mPBOVBMENT  OF  THE  SOIL. 

The  improvement  of  the  soil  by  tillage,  drainage,  jirrigation,  liming, 
and  the  upijlicatian  of  manures  does  not  enter  into  the  subject  of  this 
rei>ort,  and  tbe  reader  in  quoHt  of  such  information  is  referr^  to  any  of 
the  standard  works  on  agriculture,  where  these  subjects  are  treated  in 
full  detail. 

THE  MEGHANIOAIi  ANiLLTSIS  OF  SOIL. 

At  one  time  great  stress  was  laid  upop  the  mMhanical  analysis  of  a 
soil,  and  chemists  were  told  that  more  depended  on  it  than  on  the 
chemical  composition,  but  nowadays,  whilst  a  knowledge  of  it8  phys- 
ical condition  is  a  great  help  in  studying  the  nature  of  a  soil,  still  its 
chemical  analysis  is  of  more  importance. 

Of  the  great  number  of  apparatus  proposed  to  effect  the  mechanical 
analysis  of  soils,  all  labor  under  more  or  less  objections,  and  the  same 
soil  submitted  to  different  processes  yields  most  diverse  results. 

An  Italian  chemist,  M.  Pellegrini,  obtained  the  tollowing  results 
with  a  clay  soil  of  Orciano,  near  Pi«a,  on  using  the  apparatus  uanieti 
(Pelrgot,  TraiuS  de  Chimie  Analytique  appliqu^  a  L' Agriculture,  1883, 
p.  161) : 


Ko«Ue'«. 

SohloM- 

MasDiv'A, 

S&nd  .■••••■ a^ ■.•••■•>•••>«••■■ a. >••■••••••■■ ■•••••■■••paa •••••••••••••> 

L47 
t7.81 

'im 

«L07 
t7.67 

10LS6 

IS.3S 
71.00 

Ori^Muic  eii<)  voUtik  oiAtter ,...m.. 

14.70 

floliiblft  ftad  lOMi. •■■■••■-■••••■•'•••■••••••••■••■•••••■■■•■■■■■■  ■•■••••> 

LM 

MdM 

100.19 
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Whflst  these  differenoes  aie  enormoos,  still  the  methods  are  hardly 
comparable.  That  of  Schloesing's  has  for  its  object  the  separation  of 
tiio  clay  in  almost  a  pore  state  firom  the  sand,  lime,  and  other  materials 
which  accompany  it.  Masore's  and  Noeble^s  apparatus  make  use  of  the 
mechanical  action  of  a  stream  of  water  to  separate  the  soil  into  more  or 
.'cs.s  fine  particles. 

OBJEOTION  TO  THE  MEOHANIOAL  ANALYSIS  OF  A  SOIL. 

The  objection  most  frequently  urged  against  such  mechanical  analy- 
>is  is,  that  the  lightest  portion,  most  commonly  called  clay,  contains, 
ill  addition  to  that  body,  some  very  fine  sand,  some  calcareous  or  feld- 
spathic  products,  in  addition  to  organic  matter  in  a  fine  state  of  division. 
This  cause  of  error  has  long  been  pointed  out  by  Boussingault,  Gaspariu, 
and  other  authors. 

PBI5CIPLS  APPLIED  TO    MOST    OF    THE  APPARATUS  USED  FOB  THIS 

PUBPOSE. 

The  principle  adopted  in  most  apparatus  used  for  this  purpose  is  the 
mechanical  action  of  a  stream  of  water  flowing  through  the  soil  into  a 
succession  of  vessels,  each  somewhat  larger  than  the  one  preceding,  and 
in  which  a  ceitain  amount  of  sediment  is  gradually  deposited,  beginning 
irith  the  coarsest  and  heaviest  particles  and  ending  with  the  very  finest. 
A  weighed  quantity  of  the  air-dried  soil  is  taken,  and  the  action  of  the 
water  continued  until  it  runs  through  the  last  vessel  used  perfectly 
dear ;  the  different  deposits  are  collected,  dried,  ignited,  and  weighed 
separately.  The  results  obtained  are  only  approximate,  and  differ  in  the 
same  soil  using  the  same  apparatus. 

A  succession  of  metal  sieves,  ranging  from  ten  to  one  hundred  meshes 
to  the  square  inch,  are  sometimes  used  for  this  purpose,  a  weighed  quan  - 
tity  of  soil  being  taken  and  the  x>ortion  remaining  on  each  sieve  being 
ooUected  and  weighed. 

THE  EFFECT  OF  YABIOUS  PBOPOBTIONS  OF  BAND  IN  THE  BOIL. 

According  to  Thaer  (Peligot,  p.  158),  when  the  sand  and  clay  are  of 
equal  parts,  or  in  the  proportion  of  40  of  sand  to  60  of  clay,  comprising 
nuder  this  name  the  finest  sand,  &c.,  as  found  in  mechanical  analysis, 
the  soR  is  fitted  for  all  kinds  of  crops ;  with  more  than  60  per  cent  of 
sand  they  are  suitable  to  rye  and  barley,  rarely  for  wheat ;  with  70  per 
cent,  of  sand  the  soil  is  suitable  still  for  the  cultivation  of  barley,  and 
esiKicialiy  for  the  cultivation  of  rye;  it  is  easily  worked,  but  manures 
are  rapidly  used  up.  With  90  per  cent,  of  sand  the  soil  becomes  dusty 
in  dry  weather,  and  it  becomes  difficult  to  reap  any  benefit  from  it. 
With  less  than  30  percent,  of  sand,  the  very  clayey  soils  are  still  fitted 
tor  the  cultivation  of  oats.  When  the  proi>ortion  of  sand  is  30  x>er  cent. 
''Urley  raised  is  better  than  wheat. 

THE  CHEMICAL  PBOPEBTIES  OF  SOIL. 

A  knowledge  of  the  chemical  composition  of  a  soil  is  often  of  great 
I>enefit  to  the  farmer,  as  allowing  him  to  judge  whether  it  contains  the 
proper  soil-constituents  of  which  the  crops  he  proposes  to  raise  stands 
in  need,  or,  being  deficient,  what  is  likely  to  prove  the  best  fertilizer  to 
be  applied.  Mere  analytical  results  do  not,  in  a  great  many  cases,  show 
the  a^cultural  capabilities  of  a  soil ;  thus,  there  are  many  soils  whose 
chemical  composition  is  apparently  similar,  that  is  to  say,  that  the  nu- 
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morical  results  obtained  by  analysis  show  the  like  quantities  of  silica, 
lime,  magnesia,  soda,  potash,  phosphoric  acid,  &c.,  and  yet  a  certain 
crop— clover,  for  instance — ^will  flourish  on  the  one  and  not  on  the  other. 
The  physical  nature  of  such  soils,  their  depth,  character  of  subsoil,  as- 
pect, texture,  ciimatie  conditions,  &c.,  have  likewise  to  be  taken  into  ac- 
count. Thus  the  many  problems  that  enter  into  the  stndy  of  soils  are 
so  various  that  chemical  analysis  alone  does  not  afford,  in  most  cases, 
a  sufficient  guide  to  an  estimate  to  their  agricultural  capabilities,  nor 
to  point  out  the  particular  manure  that  is  adapted  for  the  spedal  crops 
intended  to  be  grown. 

The  most  detailed  chemical  analysis  usuaUy  giyes  only  the  proiK)r- 
tion  of  the  different  constituents,  and  without  any  reference  to  the 
state  of  combination  in  which  they  exist  in  the  soil  or  to  tiieir  absorp- 
tive and  retentive  powers. 

0REAT  GARB  NE0BB8ABT  IN  OBTAININa  THB  SAMPLB  FOR  AXALTBO. 

On  the  care  with  which  the  soil  is  sampled  of  course  depends  the  an- 
alytical results,  and  too  much  stress  cannot  be  laid  on  the  necessity  that 
e^dsts  to  obtain  a  fair  average  sample,  representing  as  far  as  possible 
both  the  good  and  bad  qualities  of  the  soil  that  is  to  be  submitted  to 
analysis.  As  the  chemical  analysis  of  a  soil  is  a  very  long,  tedious,  and 
delicate  oi>eration,  and  the  difference  of  a  one-thousandth  of  1  per  oent 
in  an^  one  constituent  is  equivalent  to  20  or  30  pounds  to  the  acre  lost 
or  gamed  in  that  element,  the  importance  of  the  sample  truly  repre- 
senting the  soil  is  apparent. 

THB  OHBMIOAL  COMPOSITION  OF  BOILS. 

Soil  consists  of  an  organic  ipd  of  an  inorganic  or  mineral  part^  the 
former  derived  from  the  decay  of  plant-life  for  many  ages,  together  with 
the  dung  and  remains  of  animals,  and  the  latter  arising  from  the  weath- 
ertiLU  of  the  rocks. 

The  organic  matter  varies  in  different  soils,  being  most  deficient  in 
sandy  sous  and  poor  days,  and  even  in  very  fertile  lands  oocorring 
only  in  small  quantities.  In  the  famous  black  soil  of  Russia,  which  is 
found  in  the  provinces  of  the  Ural  Mountains  and  in  those  t^at  border 
them,  it  varies  flx)m  5  to  12  per  cent.  In  some  of  our  own  prairie  soils 
the  amount  is  nearly  as  high.  In  leaf  mold  it  occurs  considerably 
higher  and  in  peat  more  than  50  per  cent.,  very  often.  From  its  dark 
color  it  is  a  good  absorbent  of  heat^  its  own  specific  heat  being  much 
above  that  of  the  soil  generally.  It  is  hygroscopic  and  greatly  increases 
the  water-holding  power  of  sandy  soils ;  besides,  it  has  the  power  of  ab> 
sorbing  and  retaining  ammoniacal  salts.  By  its  decomposition  it  forms 
a  source  of  carbonic  acid,  which  is  readily  absorbed  by  plan^life.  The 
mechanical  condition  of  a  soil  is  much  improved  by  its  presence  when 
in  moderate  quantities,  but  when  present  in  excessive  amount  it  acts 
injuriously  by  deoxidizing  ferric  salts  and  in  other  ways.  (Versuchs 
Stationen  Organ,  vol.  xiv,  pp.  248-300.) 

The  inorganic  or  mineral  portions  of  the  soil  is,  with  the  addition  of 
alumina,  composed  of  the  same  substances  as  make  up  the  inorganic 
portion  of  plants,  and  which  form  their  ashes  when  burnt.  The  min- 
eral soil-constituents  include  the  following  substances : 

'   8ilioa»8iO..  Potaflh,K«0. 

AlnmluA,  AlfO«.  Soda,  Na^O. 

Lime  carbonate,  CaCOs.  Magnesia,  MgO. 

Ferrio  oxide,  FogOa.  Chlorine,  Ch 

Phosphoric  acid,  PtOe.  Sulphario  acid,  80s. 

(Phosphoric  anhydride.)  (Snlphorio  anhydilda) 
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These  exist  in  very  different  proportions  in  different  soils.  The  first 
three,  sand,  clay,  and  lime,  represent  more  than  90  per  cent,  of  the  sub- 
stance of  most  soils,  and  as  one  or  the  other  predominates  the  soil  is  said 
to  be  sandy,  clayey,  or  calcareous.  The  most  active  constituents  of  the 
soil,  phosphoric  acid,  and  the  two  alkalies,  potash  and  soda,  occur  in  very 
small  qoAutities,  as  do  the  other  and  less  important  constituents,  mag- 
nesia, chlorine,  aud  sulphuric  dcid. 

Silica  exists  in  different  proportions  in  the.  various  soils,  mostlv  in  an 
insoluble  state,  and  that  most  largely  in  the  poorest  sandy  soiu ;  fer- 
tile soils  contain  generally  a  very  small^quanti^  of  it  in  a  soluble  form. 
Sandy  soils  contain  from  70  to  00  per  cent  of  silica ;  even  stiff  clay  soils 
from  00  to  70  per  cent. ;  and  calcareous  or  lime  soils  and  marls  from  20 
to  30  per  cent. 

Its  value,  as  a  source  of  plant  food,  consists  in  being  in  the  form  of 
soluble  silicates.  In  its  insoluble  state,  like  quarts  sand,  its  action  is 
nearly  mechanical,  making  the  soil  hghter  for  cultivation.  Those  soUs, 
derived  from  rocks  of  which  feldspar  is  one  of  the  constituents,  will  con- 
tain some  silica  in  a  soluble  form,  whilst  those  derived  from  quartzose 
•rocks  will  contain  it  in  the  insoluble  state.  The  hydrated  silica,  in  the 
analyses,  represents  that  which  is  graduallv  available  for  plant  food. 

Alumina^  or  clay,  is  a  silicate  of  aluminium,  and  it  is  derived  from 
the  disintegration  of  feldspathic  rocks  and  other  similar  silicates ;  if  ab- 
solutely pure  it  would  furnish  nothing  for  plant  food;  as,  however,  this 
is  seldom  the  case,  it  ftirnishes  a  supply  of  potash  frequently  in  con- 
siderable quantities.  Olay  has  the  important  property  of  absorbing  and 
retaining  phosphoric  add,  ammonia,  potash,  lime,  and  other  substances 
necessary  for  plant  food.  Olay  soils  contain  on  an  average  from  6  to  10 
per  cent,  of  alumina.  In  sandy  soils  It  varies  from  1  to  4  per  cent.,  and 
in  marls,  calcareous  soils,  and  vegetable  molds  from  1  to  0  per  cent. 

The  presence  of  alumina  in  the  soil  is  purely  mechanical,  as  it  is  never 
found  in  the  mineral  portions  of  plants,  aud  the  larger  the  percentage 
of  it  present  the  more  difficult  the  soil  becomes  to  cultivate,  offering  a 
greater  or  less  resistance  to  the  implements  of  tillage. 

The  percentage  of  alumina  as  found  by  the  method  of  chemical  analy- 
sis used  is  but  an  imperfect  indication  of  the  amount  of  cUiy  in  the  soil. 
The  amount  of  alumina  continues  to  increase  long  after  the  rest  of  the 
important  substances  have  been  dissolved  if  the  digestion  in  hot  dilute 
add  be  prolonged.  If  this  was  combined  as  a  hydrous  silicate  the 
amount  of  hydrated  silica  found,  by  boiling  the  insoluble  residue  with 
sodium  carbonate,  should  bear  a  certain  ratio  to  the  alumina  present 
This,  however,  is  seldom  the  case. 

It  is  but  rarelT  that  ths  amount  of  aOlos  disBolyed  MtiBflet  the  lequiremftnt  for 
oombinlng  with  the  alumina  int<»  kaolinite,  and  in  a  very  few  oases  there  Is  an  exoesa 
of  silioa  over  that  requirement.  In  numerous  oases  the  silica  falls  so  £ar  below  the 
smonnt  corresponding  to  the  alumina  as  to  raise  a  serious  q  nest  ion  as  to  the  comblnar 
tion  in  which  the  latter  ooours  in  the  soil,  the  hydrate  (Gibbsite)  being  almost  the 
OQlr  possible  one,  apart  from  ceolitic  minerals.  Perhaps  this  fact  niav  serve  to  ex- 
plain some  of  the  otherwise  inoomiirehensible  Tariations  in  the  physlcsJ  Droperties  of 
•oils  whose  chemioal  and  meohanioal  analysis  would  seem  to  make  them  almost 
ideaticaL  In  some  of  the  Tertiary  and  prairie  soils  of  the  Southern  SUtes,  more- 
over, there  seeinji  to  ocour  still  another  amorphous  mineral,  related  to  or  identical 
with  iaponiief  which  sometimes  occurs  In  segregated  masses  and  imparts  to  these 
•oils  very  peonliar  and  unwelcome  properties  in  tillage.  We  are  OTidently,  as  yet, 
vsry  far  from  a  full  understanding  oi  the  mechanical  constitution  of  soils.  (£.  W. 
Hilgard,  Tenth  Census,  U.  8.) 

The  lime  or  calcareous  matter  generally  occurring  in  the  state  of  car- 
bonate varies  in  soils  from  abont  90  per  cent,  and  under  in  limestones 
and  marls,  to  mere  traces  in  some  other  soUs.    Olays  and  loams  gener- 
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ally  ooDtain  from  1  to  8  per  cent,  cxf  the  carbonate.  Leas  than  1  per 
cent,  may  be  regarded  as  a  defective  qoantitv.  In  the  lightest  sandy 
soils  the  percentage  of  lime  shoold  not  fall  below  .100,  in  clay  luaius 
not  below  .250,  and  in  heavy  clay  soils  not  below  ,500.  Where  a  soil 
is  deficient  in  lime,  the  little  there  is  of  it  is  present  in  combiiiatioii  with 
the  organic  aoids,  and  is  more  abandant  on  the  surface  than  1u  the  sub- 
soil. It  prefierves  the  particles  of  clay*in  a  separate  coagulated  conch- 
tion,and  thus  allows  them  to  exercise  their  absorbent  powers  on  various 
salts,  which  otherwise  would  escape  their  action.  It  also  promotes  the 
decomposition  of  vegetable  matter  and  the  formation  of  nitrates  in  the 
soil. 

Most  green  crops  are  often  snbiect  to  disease  when  grown  on  soils 
deficient  in  lime,  even  when  they  have  been  well  man  ami.  Up  to  a 
certain  stage,  the  cereal  or  other  crops  ap|)ear  to  thrive  well,  bat  as  the 
season  advances  they  sustain  a  check  and  yield  a  poor  harvest.  Tliis 
is  especially  the  case  in  poor  sandy  soils,  and  a  good  dose  of  lime  or 
marl,  followed  by  barnyard  manure  or  guano,  has  a  most  beneficial 
effect.  By  this  meauj^  the  valuable  portion  of  the  manure  or  guano,  the 
ammonia,  potash,  and  phosphoric  acid,  are  retained  in  the  liuid,  whilst 
the  others  combine  with  the  lime  and  are  gn^dually  washed  out. 

Ferric  oxide  is  found  in  all  eoils,  and  causes  the  reddish  color  so  very 
common  in  a  great  many  of  them.  'To  its  prepuce  is  chiefly  due  the 
retention  of  the  phosphoric  acitL  an  insoluble  basic  phosphate  of  iron 
being  produced.  On  its  state  of  oxidation  depends  its  favorable  influ- 
ence on  the  soil,  that  of  ferric,  sesqui  or  per  oxide,  better  known  as  the 
red  rust  of  iron,  being  the  mOst  suitable.  In  its  less  perflictly  oxidized 
forms,  which  are,  however,  soluble  in  organic  acids  that  exist  very 
often  in  the  subsoil,  it  becomes  (j^roxidized  on  exposure  to  the  air.  Us 
action  is  both  physical  and  chemical.  The  preference  of  formers  for 
<<  red  lands"  arises  from  their  experience  of  its  beneficial  action  in  the 
soil. 

From  1.5  to  4  per  cent,  of  ferric  oxide  is  ordinarily  found  in  soils  but 
slightly  tinted.  Ordinary  ferruginous  loams  vary  tlrom  3.5  to  7  per 
cent.,  highly  colored  *^red  lauds"  have  from  7  to  12  perceuU,  and 
occasionally  20  per  cent  and  more.  The  eflSciency  of  the  ferric  aside 
de])ends  upon  its  mechanical  condition ;  when  iucmsting  the  grains  of 
sand  or  occurring  as  nodules,  whilst  the  chemical  analysis  may  show  a 
large  percentage  of  it  present,  it  exerts  little  or  no  influence  upon  tjie 
soil,  but  when  in  a  state  of  fine  division  these  advantages  are  roadized. 

Soils  containing  a  large  percentage  of  ferric  oxide  have  generally  «a 
low  percentage  of  organic  matter,  but,  notwithstanding,  are,  as  as  a  nile^ 
very  fertile.  In  clay  lands  especially  its  presence  is  very  beneficial  as 
tending  to  make  them  easier  for  tillage ;  its  color  tends  to  the  absorp- 
tion of  heat  and  of  oxygen.  Such  soils,  however,  suffer  from  floods  or 
bad  drainage,  the  ferric  oxide  becoming  reduced  under  such  drcum- 
stances  to  the  ferrous  state. 

Fiiosphoric  oM  is  contained  in  all  good  soils^  but  in  very  small  quan- 
tities when  compared  with  the  other  principal  ingredients,  and  exists  in 
combination  with  lime,  iron,  and  alumina,  phosphate  of  lime  being  its 
most  common  form.  In  general,  even  in  the  most  fertile  soils,  it  is  found 
in  very  minute  quantities,  on  an  average  less  than  a  half  per  cent;  in 
clay  lauds  this  may  rise  to  1  per  cent.  Its  value  in  fertilisers  de|»encls 
on  its  state  of  combination,  whether  it  is  soluble  and  immediately  availa- 
ble for  plant  food  as  the  superphosphates,  or  slowly  soluble  like  t4ie  lime 
phosphates,  forming  a  reserve  store  of  food  for  the  future.  It  occois 
in  all  soils  that  have  been  formed  from  such  rocks  as  the  granites, 
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gneisses,  limestones,  and  dolomites,  which  contain  it  withoat  exception ; 
volcanic  soils  possess  it  in  large  quantities,  whilst  alluvial  soils  and 
those  lands  that  are  periodically  swept  by  floods,  are  mach  poorer. 
Soils  containing  less  than  .05  per  cent,  of  it  will  be  sterile  and  unfer- 
tile, as  a  general  rule,  unless  accompanied  by  a  large  amount  of  lime. 

Potnsh, — ^All  soils  suitable  for  cultivation  contain  potash  in  an  availa- 
ble form  arising  from  the  disintegration  of  feldspathic  and  other  rocks. 
In  the  majority  of  cases  the  natural  supply  of  the  soil  is  sufficient  to  fur- 
nish to  the  plants  tbe  potash  of  which  they  are  in  need ;  a  soil  contain- 
iDg  .125  per  cent  should  furnish  potash  enough  for  a  century,  without 
its  being  necessary  to  add  to  the  manures  used  on  such  soils  any  salt  of 
potash.  Besides  this  available  potash  the  soil  often  contains  very  con- 
siderable qnantities  of  this  element  which  the  acids  do  not  attack  and 
i^hich  form  the  reserve  for  the  future  supply  of  the  plants. 

The  quantity  of  potash  varies  in  the  different  soils  f^om  the  merest 
traces  np  to  1  and  2  per  cent.  Sandy  and  peaty  soils  and  marls  are  gen- 
erally deficient  in  this  alkali,  whilst  soils  rich  in  alumina  are  with  some 
exceptions,  also  rich  in  potash.  It  exists  in  the  soil  in  combination  with 
silica,  forming  a  silioate  which  is  somewhat  soluble  in  water.  Heavy 
clay  soils  and  clayey  loams  vary  from  .8  to  .5  per  cent.  ]  lighter  loams 
from  .45  to  .30  per  cent. ;  sandy  loams  below  .3  per  cent.,  and  sandy 
soils  of  great  depth  may  contain  less  than  .1  per  cent,  consistently  with 
fertility,  depending  on  the  amounts  of  lime  and  phosphoric  acid  with 
which  it  is  associated.  A  high  percentage  of  potash  in  a  soil  seems  ca- 
pable of  making  up  for  a  low  percentage  of  lime,  and,  conversely,  a  soil 
very  rich  in  lime  and  phosphoric  acid  may  be  very  fertile  notwithstand- 
ing a  low  percentage  of  jiotash.  The  average  annual  consumption  of 
potash  for  raining  crops  is  45  pounds  per  acre,  or  about  .002  per  cent 

Boda. — ^This  is  a  less  important  constituent  in  soil  than  potash,  and 
anlesa  near  the  sea  coast  is  present  in  even  smaller  quantities.  Under 
the  form  of  common  salt,  however,  its  presence  is  a  cause  of  sterility  In 
the  soil  when  it  exceeds  .10  per  cent,  in  quantity. 

Magnesia  is  found  in  all  fertile  soils,  in  different  proportions,  often 
amounting  to  a  mere  trace.  In  the  majority  of  cases  the  percentage  of 
magnesia  is  greater  than  that  of  the  lime,  but  it  does  not  seem  capable 
of  performing  to  any  appreciable  extent  the  general  function  of  lime  in 
soil  improvement. 

Sylphurie  add  and  chlorine  occur  very  sparingly  in  most  soils.  From 
.02  to  AH  per  cent,  of  the  former  seems  to  be  a<ieqnate  to  most  soils. 

There  does  not  exist  any  affinity  between  the  quantities  of  lime  and 
magnesia  contained  in  soils  and  those  of  potash  and  of  phosphoric  acid. 

Nitrogen  and  nitrates. — ^The  natural  sources  of  nitrogen  m  crops  are 
the  nitrates  and  ammonia  salts,  which  are  seldom  present  in  large  quan- 
tities, and  should  be  used  on  or  generated  in  the  soil  as  rapidly  as  crops 
require  them.  The  process  of  nitrification,  whereby  inert  or  unassimi- 
lable  nitrogen  becomes  converted  into  nitric  acid,  is  thus  of  great  im- 
portance to  agrieulturists.  This  is  due  to  a  minute  bactarium  present 
in  all  soils,  whereby  the  humus  and  ammonia  are  oxidized  and  the  nitro- 
gen converted  into  nitric  acid.  This  process  does  not  take  place  unless 
the  soil  is  moist  and  has  free  access  of  air,  and  some  base,  generally 
lime,  is  present  with  which  the  nitric  acid  can  combine.  N^itriflcation 
is  tljus  most  active  in  summer  and  ceases  apparently  in  winter. 

Messrs.  Lawes  and  Gilbert  have  for  some  years  past  been  devoting 
their  attention  to  the  sources  of  the  nitrogen  of  crops,  and  in  the  pages 
of  the  Journal  of  the  Royal  Agricultural  Society  and  of  the  Journal  of 
the  Chemical  Society  will  be  found  their  reports  in  fhlL 
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The  following  iia  the  sammary  and  oonclnBions  which  they  have  jast 
published  io  a  long  article  on  <^  Borne  points  in  the  composition  of  aoils,^ 
in  the  June  number  of  the  Jouniai  of  the  Ohemical  Society  for  this  year, 
p.  420: 

(1)  Tho  annual  yield  of  nitroffen  per  acre  in  Tarions  orope,  grown  for  manv  yean 
in  eacoeeeion  on  tne  eame  land  witnont  nitrogononi  manure,  was  found  to  be^ery 
much  greater  than  the  amount  of  oombined  nitrogen  annually  coming  down  in  rain 
and  the  minor  measurable  aqueomi  deposits. 

(2)  So  far  as  the  evidenoe  at  command  enables  us  to  Judge,  other  snppliea  of  com- 
bined nitrogen  from  the  atmosphere,  either  to  the  soil  or  to  tlie  plant  itself,  are  quite 
inadequate  to  make  up  the  deflcienoy. 

(3)  The  experimental  evidenoe  as  to  whether  plants  assimilate  the  free  nitrogen  of 
the  atmosphere  is  very  conflicting ;  but  the  balance  is  decidedly  against  the  supposi- 
tion that  tliey  so  derive  any  portion  of  their  nitrogen. 

(4)  When  crops  are  gro^  u  year  after  year  on  the  same  land,  for  many  years  in  si^c- 
cession  without  nitrogenous  manure,  both  the  amount  of  produce  per  acre  and  the 
amount  of  nitrogen  in  it,  decline  in  a  very  marked  degree.  TUs  Is  the  case  even 
when  a  full  mineral  manure  Is  applied,  and  it  is  the  case  not  only  with  cereals  and 
with  root  crops,  but  also  with  L^guminota, 

(5)  Detorminations  of  nitrog«u  in  the  soils  show  that,  coincidentally  with  the  de- 
cline in  the  annual  yield  of  u  i  trogen  per  acre  of  these  very  various  descriptions  of  plants, 
faoWn  without  nitrogenous  manure,  there  is  also  a  decline  in  the  stock  of  nitrogen  io 
the  solL  Thus  a  soil  source^  of  at  anr  rate  some,  of  the  nitrogen  of  the  orops  is  in- 
dicated.   Other  evidence  pointed  in  the  same  direction. 

(6)  Determinations  of  the  nitrogen  as  nitric  acid,  in  soils  of  known  histoir  as  to 
manuring  and  cropping,  and  to  a  considerable  depth,  showed  that  the  amount  of  nitro- 
gen in  the  soil  in  that  form  was  much  less  after  the  growth  of  a  crop  than  under  cor- 
responding  conditions  without  a  crop.  This  was  the  case  not  only  with  the  gramin- 
eone  but  with  leguminous  crops.  It  was  hence  concluded  that  nitrogen  haa  been 
taken  up  as  nitric  acid  by  the  growing  crops. 

(7)  In  the  case  of  fframineous  crop  soils,  the  evidenoe  pointed  to  the  eondlvaion  that 
most,  if  not  the  whole,  of  the  nitrogen  of  the  orops  was  taken  up  as  nitric  aoid  from 
the  soil. 

(8)  In  the  experiments  with  leguminous  crop  soils,  it  was  olear  that  some  at  any 
rate  of  the  nitrogen  had  been  taken  up  as  nitric  acid.  In  some  cases  the  evidence  wss 
in  favor  of  the  supposition  that  the  whole  of  the  nitrogen  had  been  so  takon  up.  Io 
others  this  seemed  doubtful. 

(9)  Although  in  the  growth  of  leguminous  orops  year  after  year  on  the  same  land 
wiUtout  nitrogenous  manure,  the  crop,  the  yield  of  the  nitrogen  in  it,  and  the  total 
nittoj^en  In  the  snrftMe  soil  j^reatly  deolinedT,  yet,  on  the  substitution  of  another  plant 
of  the  same  faniilv,  with  different  root-habits  and  root-range,  large  crops,  contalninff 
large  amounts  of  nitrogen,  may  be  grown.  Further,  in  tne  case  of  the  oocasiooal 
growth  of  a  leguminous  crop,  red  olover  for  example,  after  a  number  of  cereal  snd 
other  crops  maunred  in  the  ordinary  way,  not  only  may  there  be  a  very  large  amoont 
of  nitrogen  in  the  crop,  presumably  denved  trom  the  subsoil,  but  the  surface  soil  be- 
comes determinablv  ncher  in  nitrogen,  due  to  crop  residue. 

(10)  It  was  found  that,  under  otherwise  parallel  oonditions,  there  was  very  mneh 
more  nitrogen  as  nitric  acid,  in  soils  and  subsoils  down  to  a  depth  of  108  inches,  where 
leguminous  than  where  gramineous  crops  had  grown.  The  results  pointed  to  tne  con- 
clusion that,  under  the  inducnce  of  leguminous  growth  and  crup-renldoe,  the  condi- 
tions were  more  favorable  for  the  development  of  the  nitrifying  organism  and,  espe- 
cially in  the  ease  of  deep-rooting  plants,  of  their  distribution,  thus  favoring  the  nitri- 
fication of  the  nitrogen  of  the  sunsoil,  which  so  becomes  a  source  of  the  nitrogen  of 
such  crops. 

(11)  An  alternative  was  that  the  plants  might  take  up  at  any  rate  part  of  the  nitro- 
gen from  tho  soil  and  subsoil  as  organic  nitrogen.  Direct  experimental  evidence  lesds 
to  tho  conclusion  that  fungi  take  up  both  organio  nitrogen  and  organic  carboo,  bat 
there  is  at  present  no  direct  experimental  evidence  in  favor  of  the  view  that  green- 
leaved  plants  take  up  either  nitrogen  or  carbon  in  that  form  fit>m  the  soil;  while 
ther«  are  physiological  considerations  which  seem  to  militate  against  snoh  a  view. 

(12)  In  the  ease  of  plots  where  Trifolium  npeas  [white  olover]  and  Vkim  «r<ira 
[tares  or  vetches]  had  been  sown,  each  for  several  years  in  succession,  on  soil  to 
which  no  nitroj^uiiouH  manure  had  oeen  applied  for  thirty  years,  and  the  surface  soil 
ha4l  become  very  poor  in  nitrogen,  both  the  soil  and  subsoil  contained  much  lesi  nitro- 
gen as  nitric  acid  where  good  orops  of  Fieia  anHva  had  srown  than  where  the  more 
shallow-rooted  Trifelium  r^p$n$  had  failed  to  grow ;  and  the  daficiency  of  nitric  oitiD> 
gen  in  the  aoils  and  subsoils  of  the  Ficto  saMc«  plots.  oompaKttd  with  th*  anooat  is 
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those  of  the  Dr^fQUwn  rwau  ploti,  wm,  to  thfr  depth  examined,  enffloiont  to  acconnt 
for  a  large  proportion  of  the  nitrogen  of  the  Vioia  crops. 

(13)  It  may  be  considered  established  that  maoh,  ii  not  the  whole,  of  the  nitrogen 
of  crops  is  derived  nitrogen  within  the  soil — acoomulated  or  snppUed ;  and  that  much, 
and  in  some  caeee  the  ^Aole,  of  the  nitrogen  so  derived,  is  taken  ap  as  nitrates. 

(14)  An  examination  of  a  nnmber  of  the  United  States  and  Canadian  prairie  soils 
showed  them  to  be  yery  mnoh  richer  in  both  nitrogen  and  carbon,  to  a  considerable 
depth,  than  the  surface  soils  of  old  arable  lands  in  Groat  Britain,  and  about  as  rich, 
to  a  mnch  greater  depth,  as  the  surfaoe  soil  of  permanent  pasture  land. 

(15)  On  exposure  of  portions  of  some  of  these  rich  praine  soils,  under  suitable  con- 
ditions of  temperature  and  moisture,  for  specified  periods,  it  was  found  that  their 
nitrogen  was  readily  snsoeptibie  of  nitnfloation,  and  eo  of  beooming  easily  arailable 
to  vegetation. 

(16)  After  sereral  extraotions,  the  subsoils  almost  ceased  to  gire  up  nitrie  aoid;  but 
on  seeding  them  with  a  tenth  of  a  gram  of  rich  garden  soil  oontainingnitrifying  or- 
eanisms,  there  was  a  marked  Increase  in  the  rate  of  nitrification.  This  result  af- 
forded oonfirmation  of  the  view  that  the  nitrogen  of  subsoils  is  sabjeot  to  nitrifica- 
tion, if  under  suitable  conditions,  and  that  the  growth  of  deep-iooted  plants  may 
&vor  nitrification  in  the  lower  layers. 

(17)  Under  favorable  conditions  of  season  and  of  cultivation,  the  rich  prairie  soils 
yield  large  crops ;  but,  under  the  existing  oonditions  of  early  settlement,  they  do  not. 
on  the  average,  yield  crops  at  all  commensurate  with  their  richness,  when  compared 
with  the  soils  of  Great  Britain  which  have  been  under  arable  culture  for  centuries. 
But  so  long  as  the  land  is  cheap,  and  labor  dear,  some  sacrifice  of  fertility  Is  unavoid- 
able in  the  process  of  bringing  these  rich  virgin  soils  undot  profitable  cultivation. 

(18)  A  comparison  of  the  percentages  of  nitrogen  and  carbon  in  various  soils  of 
known  history,  show  that  the  eharacteristio  of  a  rich  virgin  soil,  or  of  a  permanent 
pasturo  surface  soil,  was  a  relatively  high  percentage  of  nitrogen  and  carbon.  On 
the  other  hand,  soils  which  have  long  beisn  under  arable  culture  are  much  poorer  in 
these  respects ;  while  arable  soils  under  conditions  of  known  agricultural  exhans* 
tion,  show  a  very  low  percentage  of  nitrogen  and  carbon,  and  a  low  proportion  of  car- 
bon to  nitrogen. 

(19)  Not  only  the  fiMts  adduced  in  this  and  in  former  papers,  but  tha  histoiy  of 
a^onltnre  throughout  the  world,  so  far  as  it  is  known«  olearlvuows  that,  pre-«ni- 
nsatly,  so  far  as  the  nitrogen  is  concerned,  a  fertile  soil  is  one  wnich  has  accumulated 
within  it  the  residue  of  ages  of  natural  vegetation,  and  that  it  becomes  infertile  as 
this  residue  is  exhausted. 

The  following  table  shows  the  character  of  exhausted  arable  soils, 
of  newly  laid  down  pasture  lands,  and  of  old  pasture  soils  at  Both- 
amsted,  England ;  of  some  other  old  arable  soils,  of  some  Illinois  and 
Manitoba  prairie  soils,  and  lastly,  of  some  very  rich  Bussian  soils  in  re- 
gard to  their  percentages  of  nitrogen  and  carbon,  taken  from  the  same 
report,  p.  419 : 

Tabu  11,-^NUri^m  amd  earhan  im  varUm$  wiU. 

(In  dry  atfted  loll,  ealonlAted  on  Bon  dried  at  lOOo  C] 

BOTHAMSTBI)  ATUBLE  AST)  GBA88  BOILS. 


Date  of  toil 
mpUng. 


Nitre- 
gen. 


Garboo. 


Carbon  to 
one  nitro- 
gen. 


▲nthority. 


IlMta,  lSI3-*52;  barley,  1853>*&5;  roots,  18S6-'69; 

mineral  maniires , 

Wheat,  lS43-'44,  and  eaoh  yeariinoei  mineral^ 

manaree.  j 

i^rley,  1SS3,  and  eaeh  yasr  linoei  miaeralmaii- 

Arable  laid  down  to  gnse : 

Tea  acres,  apring,  1870 • 

Bamfleld,  aprlBfC,  1874 ., 

Apple-tree  fl<<Id,'fpriiig,  1863 

nr.Oabert'a  oeaifow,  ipring,  1868 

aiakllald,  iprlsg,  (f)  im ^... 

▼«ty  aid  giaaa  land  (tlia  PMk) 


Apr.,  1870 
Oct,  1865 
Oct.,  1881 
Mar.,  1868 
Mar.,  1882 

Feb.,  188S 
Feb..  1883 
KoY.,  1881 
Jan.,  1P79 
Sept..l878 
[Feb.  and; 
}Mar.,ll76 


Ptrct. 

.0084 
.1119 
.1012 
.1202 
.1124 

.1286 
.1500 
.1740 
.2097 
.1M8 


Per  a. 


Per  unL 


1.030 
L070 


8.8 
10.7 


LU4 


10.8 


1419 

2.401 

8.m 


117 
li.T 


Rothamste4l. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

g?. 

Dew 


Digitized  by 


Google 


168         BEPOBT  OF  THE  COMMISSIONEB  OF  AQRICULTURE. 
Tablb  n.— Allro^M  and  eiurhon  in  variouB  ioiU-^onUnned, 
TABIOUS  iJELLBU  80ILS  IN  GREAT  BRITAIN. 


D»teofwa 
■ampimg. 

Nitro. 
gen. 

OarlNm. 

Carbon  to 

one  nitro-   Aiitborit>. 

Mr.  Pront'ft  farm : 

Broadfleld,  snrfaM ....••m......... 

Peret 

.170 
.107 
.171 

.220 
.130 
.210 
.140 
.180 

P§rcL 

PtrunL 

Voelcker . 

lilackacre,'  anrfaoe .•...••.••.....••••.. 

1)0. 

WhJiemoor.  rarfA06.. ............... ........ 

Da 

^Vheat  8oU : 

Midlothian 

Andwmiiii- 

■RaRtlotb^aa......... 

Da 



Do. 

Bervrickshire 

Do. 

"R^A  vB.mlBtone  aoU,  BDgland 

Yoelcktt. 

UNITED  STATES  AND  CANADIAN  PRAIBIE  SOILS. 


niinoU.  United  SUtea: 

Na  1 

.300 
.200 
.830 
.840 
.247 

.808 

.250 
.261 
.187 
.818 
.428 

Toeloker. 

Na  2 - 

Dol 

Da 

Na4 

Da 

Portai!e  la  Prairie,  Manitol»a,  sorfMe 

— 

l^ffl^nit^ 

Sankatchewan  diatriot,  Mortbweat  Territory, 
anrfaoe 

lio. 

Forty  niUM  from  Fort  Xllia,  Northweat  Teni- 
tory,  aurfaoe 



Da 

KiTenrUle,  ManitoVa,  flrat  12inohea 

8.42 
2.06 
7.58 
&21 

18.1 
14.2 
12.8 
12.2 

Da 

Brandon.  Manitoba,  flret  12  Incbea 

Da 

SolkirkTManitoba.  flrat  12inobea 

Da 

Winnipeg,  Manltoua,  flrat  12  incbea 

Da 

RUSSIAN  80IL& 


NaL  121nobea 

.607 
.467 
.188 
.130 
.DOS 
.281 
.400 

C.  Schmidt 

Na2,»inrbea 

Da 

Na8,  5  incbea 

Da 

.-...^.-. 

Da 

Na  5, 11  inflbM • ..—... 



Ho. 

Na6, 17inebea .m... 

....^... 

%t 

^ 

FERTILITY  DEPENDS  ON    THE    MINIMim  QUANTITY    OF    ANY  MXOES- 
aABY  OONSTITUENT  PRESENT. 

As  the  soil  is  the  source  whence  plants  derive  their  mineral  food, 
all  the  elements  reqairod  for  this  nounshmcnt  have,  in  a  certain  sense, 
eqnal  valne,  for  if  one  of  them  is  wanting;  in  the  soil,  or  is  present  in 
a  form  not  readily  available  by  tbo  roots,  the  plant  will  not  flourish  ; 
and  so  its  fertility  depends  on  the  minimum  quantity  of  any  neceHsary 
constitutent  present 

WEIGHT  OF  A  SOIL  PEE  AOBE. 

The  weight  of  soil  on  an  acre  of  land  is  so  enormous  that  even  small 
proportions  of  plant  food  may  amount  to  every  considerable  quantities. 
The  weight  varies  with  the  porosity  and  Uie  amount  of  sand  and  gravel 
the  soil  contains. 

The  following  table  gives  the  specific  gravity,  the  weight  of  1  cubic 
foot  of  dififerent  soils,  dry  and  wet,  taken  from  the  table  in  t^rofesaor 
Schilbler'A  article  "On  the  physical  propertiPA  of  roiIr,"  in  the  .Toumal 
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of  the  Eoyal  Agricultaral  Society,  vol.  1,  p.  210,  together  with  their  ap- 
proximate weight  per  acre  to  a  depth  of  9  inches,  eqaal  to  32,670  cubic 
feet,  iu  tons  of  2,000  pounds. 

Tablv  III.~  Table  Bhowing  ike  epecifie  gravity,  ike  weight  of  one  ouhio  foot  of  different  soil  s 
drg  and  wet^  according  to  /ScAtifr/er,  and  the  approximate  weight  per  acre  to  a  depth  of  t> 
inckett  (32^(570  cuHo  feet). 


Kind  of  soa 


Speolflo 
gnrity. 


Weight  1  cabio 
foot 


Wei^t  per  acre  0 
Inchos  deep. 


SUiceona  nod,  occarrinf;  in  almoiit  eTvry  Arable  Miil.. 
Calcareous  aand,  frequently  oocnrring  uong  with  ai* 

ficaousaand 

Sandy  clay,  a  combinatioo  of  45  per  cent,  of  fine  aend, 

with  55  per  cent,  of  clay 

Laaaav  elay,  a  combination  of  24  per  cent,  of  fine  aand, 

with  70  per  cent,  of  clay 

Stiff  clay,  a  combination  of  10  per  cent,  of  fine  aand, 

with  90  percent,  of  clay 

Clay.  In  the  fine  pure  atate,  a  combination  of  58  per 

eaot  of  ailica,  w.2  por  oent  of  alominla,  with  5.8 

percent,  ferric  oxide 

Slaty  mari , 

Haaiua • .— 

FrrtUa  garden  mold — ... 

lanbleaoQ .: , 


S.653 
2.722 
2.601 
2.581 
2.680 


2.538 
2.881 
L870 
2.882 
2.401 


Dry.Iba. 
111.8 

113. 6 

97.8 

88.5 

8a8 


7a2 
112.0 
34.8 
6&7 
84.5 


WH,lb*. 
13&1 

14L8 

122.7 

124.1 

119.6 


115.8 
140.8 
81.7 
102.7 
119.1 


Dry.eofiff. 
1,818.0 

1,855.6 

1,597.6 

1,445.6 

1,3U.7 


1,22&4 
1,829.5 
568.5 
1,122.2 
1,880.3 


W4t,  tong, 
2,22J.*J 

2,808.1 

2,118.6 

2,027.2 

1,958L7 


1,88L6 
2.291.8 
1.834.6 
1,677.6 
1,945.5 


Thus  .10  per  cent  of  any  constituent,  Rnch  as  phosphoric  acid,  potash, 
&C.,  would  amoant  to  from  2,250  to  3,500  pounds,  in  1  acre  of  soil  9 
inches  deep. 

QUESTIONS  OPTEN  AKSWEEEB  BY  THE, ANALYSIS  OF  SOILS. 

The  results  of  soil  analysis  fi*equently  give  decided  and  satisfactory 
answers,  according  to  Dr.  Voelcker,*  to  the  following  questions; 

(1)  Whether  or  not  barrenness  is  oansed  by  the  presence  of  an  injnrions  snbstanoey 
such  as  snlpbate  of  iron  or  snlphide  of  iron,  occarrin;;  in  peaty  and  clayey  soils? 

(2)  Wbetner  soils  contain  common  s;ilt,  lands  flooded  by  sea  water,  nitrates  or 
other  soluble  salts,  that  are  useful  to  vegetation  in  a  highly  diluted  state,  but  h\Jnri- 
COS  when  they  occur  iu  land  too  abundantly  T 

(3)  Whether  barrenness  is  caused  by  the  absence  or  deflciency  of  lime,  phosphoric 
acid,  or  other  important  elements  of  plant  food  T 

(4)  Whether  clays  are  absolutely  barren  and  not  likely  to  be  materially  improved 
by  cuitivatioQ,  or  whether  they  contain  the  necessary  elements  of  fertility  in  an  un- 
available state,  and  are  capable  of  being  rendered  fertile  by  subsoiling,  deep  cultiva* 
tioQ,  steam  plowing,  and  similar  mechanical  means? 

C&)  Whether  or  not  clays  are  usefully  burnt  and  used  in  that  state  as  manure  t 

(6)  Whether  or  not  the  land  will  be  improved  by  liming  T 

(7)  Whether  it  is  better  to  apply  lime,  or  marl,  or  clay,  on  a  particular  soil  T 

(H)  Whether  special  manures,  such  as  superphosphates  or  ammoniacal  salts,  can  be 
ased,  of  course  discreetly,  witnout  permanently  injuring  the  land,  or  whether  the 
farmer  should  rather  depend  upon  the  liberal  application  of  farm-vard  manure  that  he 
may  reMt4ire  to  the  land  all  the  elements  of  fertility  removed  in  tne  cro|mt 

(9)  What  kind  of  artiAoial  manures  are  best  suited  to  soils  of  various  composition  f 

According  to  the  same  authority,t  chemical  analysis  cannot  supply 
any  definite  information  in  regard  to  barrenness  of  soils  on  the  follow- 
ing qaestious : 

(1)  Whether  barrenness  is  caused  by  defective  drainage? 

i2)  To  what  extent  sterility  is  affected  by  a  bad  physical  condition  of  the  land  t 
3)  How  far  unproductiveness  is  affected  by  the  oUmate  t 

*  Jonmal  Boyal  Agiioaltaral  Society,  vol.  xiv,  p.  338.       IkTMtf,  yoL  1, 18tt,  p.  129. 
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(4)  Whether  a  soil  it  bftrren  simply  beosnse  there  is  too  little  of  it;  or, 

(5)  Whether  it  is  nnprodnotlye  simply  beoaose  a  thin  auxface  soil  rests  on  a  stiff 
clay  siiltfloi]  of  great  depth. 

(6)  What  is  the  relative  prodnctiTeness  of  different  soils  t  \ 

0BJXCT8  Aim  IKTSBPUSTATION  OF  SOIL  ANALYSIS. 

For  a  very  fall  discussion  of  the  objects  and  interpretation  of  soil 
analysis  the  reader  is  referred  to  an  article  on  this  subject  in  the  Ameri- 
ca ii  Jonmal  of  Scienoe,  voL  22.  pp.  183-197,  by  Prof.  E.  W.  Hilgard, 
as  well  as  to  the  report  on  <<  Soil  investigation,"  by  the  same  author, 
contained  in  the  ^<  General  discussion  of  the  cotton  production  of  the 
United  States,"  Tenth  Census  of  the  United  States,  1880,  voL  t,  pp. 
67-81,  of  which  the  following  is  a  summary : 

The  claim  of  soil  analTsis  to  practioal  ntility  has  always  tested  on  the  general  rop- 
position  thati  "other  things  beine  eqnal. prodnctiyeness  isp  or  should  be,  sensibly 
proportioDsl  to  the  amonnt  of  ayauable  plant  food  within  reaeh  of  the  roots  during 
the  period  of  the  plant's  deyelopment;"  proyided,  of  ooarse,  that  sneh  supply  does 
not  exceed  the  maximnm  of  that  which  the  plant  can  ntilite  when  the  snrplns  simply 
remains  inert.  This  statement  is,  either  tacitly  or  ezpressl^Ti  admitted  by  aU  those 
who  haye  attempted  to  interpret  soil  analyses,  and  agrees  with  the  aeemnnlated  ex* 
perienoe  of  agricnltn^sts. 

Many  attempts  haye  been  made  to  find  solyents  that  shall  represent  oomoilT  tba 
action  of  the  plant  itself  on  the  soil  ingredients',  in  order  that  conclnsions  mignt  be 
made  as  to  the  present  agricaltural  yalne  of  a  giyen  soil.  From  snlphoric  and  hydro* 
fluoric  acids  to  water  charged  with  carbonic  acid,  as  used  by  Dr.  D.  D.  Owen,  the 
acid  solyents  haye  all  signally  failed  to  secure  eyen  an  approximation  to  the  result 
desired,  yis.  a  consistent  agreement  between  the  quantitatiye  determination  of  the 

Slant  food  found  in  the  seyeral  soils,  and  the  actual  experienoe  of  those  who  ooltiTats 
tiem. 

The  ultimate  analysis  of  soils,  as  attempted  by  the  German  experiment  stations^ 
under  V^^olff's  initiatiye,  by  the  oonsecntiye  extractions  with  aoid  solyents  of  diifer- 
ent  strengths,  beginning  with  distilled  water  and  ending  with  boiling  sulphuric  or 
hydroflaorio  acids,  aiSbrds  little  or  no  clue  to  their  agricultural  yalne.  Soil  analyses 
do  not.  like  the  assay  of  an  oie,  interpret  themselyes  to  a  layman ;  a  oolumn  of  flgnres 
summkig  up  to  100  or  nearly  so,  opnosite  anothar  oolumn  ox  oninteUigiblenanMa  does 
not  oonyey  much  information  to  a  tsrmer. 

In  Europe  and  in  the  thickly  settled  portions  of  this  oountry,  the  arable  sells  haye 
nearly  allneen  at  some  time  subjected  to  oultiyation  and  to  the  use  of  fertilisers, 
thus  yelling  their  original  characteristics  and  rendering  extremely  difficult  the  taking 
of  any  sample  of  soil  that  shall  represent  correctly,  in  all  respects,  the  whole  of  any 
large  field  or  district  In  the  greater  portion  of  this  country,  howeyer,  we  are  able 
to  procure  samples  of  the  yirgin  soil  that  eyen  the  plow  has  not  touohed  and  on  which 
no  manures  have  been  apnli^  The  yirgin  soil  and  its  yegetation  are  the  onteome  of 
long  ages  of  coadaptation  oy  the  process  of  natural  selection ;  and  the  settler  is  afforded 
a  means  of  judging  of  the  produotiyeness  and  durability  of  the  land  baaed  upon  the 
character  of  its  yegetation. 

A  soil  naturally  timbered  with  a  large  proportion  of  walnut,  wild  cherry,  or,  as  at 
the  South,  with  the  "  poplar"  or  tulip  tree,  is  at  onoe  selected  as  sure  to  be  both 
prodnctiye  and  durable,  especially  if^the  trees  be  large.  The  blaok  and  Spanish 
oaks  frequent  only  '*  strong  soils,''  and  an  admixture  of  hiokory  is  likewise  beneficial ; 
the  occurrence  of  the  soarlet  oak  lowers  the  land,  and  that  of  pine  still  more  so,  in  the 
ofitimatlon  of  the  settler. 

Having  obtained  the  percentage  opmnosition  of  a  soil,  how  are  we  to  interpret  it 
to  the  farmer  T  What  are  **  high ''  and  "  low"  percentages  of  each  ingredient  iuipor> 
tant  to  the  plant,  whether  as  rood  or  through  its  physical  properties! 

The  first  question  is,  naturally,  whether  til  soils,  having  what  experienoe  proves  to 
be  high  percentages  of  plant  food  when  analysed  by  the  method  giyen  elsewhero, 
show  a  high  degree  of  productiveness.  This  question  can  be  unqualifiedly  answered 
in  the  affirmative  in  regard  to  virgin  soils,  provided  that  improper  physical  coudi- 
tions  do  not  interfere  with  the  welfare  of  the  plant.  But  it  does  not  follow  that  the 
converse  is  true,  and  that  low  percentage  indicates  low  production. 

For  instance,  we  may  have  a  heavy  sljuvial  soil  of  his^n  percentages  and  producing 
a  maximum  crop  in  favorable  seasons.  If  this  soil  be  nuxed  with  its  own  weight,  or 
eyen  more,  of  coarse  sand,  thereby  reducing  the  percentage  one-half  or  leas,  it  wUl  not 
produce  a  smaller  crop,  but  is  more  Ukelv  to  produoe  the  maximnm  orop  STery  year, 
on  aoQonat  of  impxoyad  physioal  oonditiona.    If  wa  oompara  the  root  system  of  the 
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plants  grown  in  the  original  and  in  tlie  diluted  soil,  we  will  find  the  roota  in  the  lat- 
termors  fully  diffuned,  larger, and  better  dereloped, not  confined  to  the  orevtces  of  a 
hanl  clay,  but  permeating  the  entire  maBH,  aud  eridently  havino:  fully  as  extensive  a 
•iirfaoe  contact  with  the  fertile  soil  particles  as  was  tbe  case  in  the  original  soil. 
Hov  far  tbis  dilution  may  be  carried  out  without  detriment  would  vary  with  diiferent 
nlaots  and  soils,  and  must  largely  be  a  matter  of  experiment,  A  plant  capable  of 
aeveluplng  a  very  large  root  surface  can  obviouRly  make  up  by  greater  spread  for  a 
far  greater  dilution  than  one  whose  root  surface  is  in  any  case  but  small.  The  former 
tlonrisbes  even  on  poor  sandy  soils,  whilst  the  latter  succeeds  and  is  naturally  found 
on  rich  heavv  ones  only,  although  the  absolute  amount  of  plant  food  taken  firom  the 
anil  may  be  the  same  in  eitbor  case. 

It  is  obvious  that  without  a  knowledge  of  the  respective  depths  and  penetrabili^v 
of  two  soils  a  comparison  of  their  plant  constituents  will  be  useless.  The  surface  soil 
with  its  processes  of  nitrification,  oxidation,  carbonic  acid  solution,  &o.,  in  tail  prog- 
ress must  alwavs  be  distinguished  from  the  subsoil  in  which  these  processes  are  but 
ftebly  developed,  and  where  the  store  of  plant  food,  in  which  it  is  generally  richer 
than  a  surface  soil,  is  comparatively  inert.  Hence  the  obvious  Importance  of  sam]>le8 
eorrectiy  taken  and  the  necessity  of  intelligent  and  accurate  observation  on  the  spot. 

Tbe  concentration  of  the  available  portion  of  the  plant  food  of  soils  in  their  finer 
portions  has  become  a  maxim.  A  strong  soil  is  invariably  one  containing  within 
reach  of  a  plant  a  large  amount  of  impalpable  matter,  although  the  reverse  is  by  no 
means  generally  true. 

A  compariiioii  of  tbe  composition  of  soils  of  known  productiveness,  and  character- 
ised in  tueir  natural  state  by  certain  invariable  features  of  plant  growth,  soon  reveals 
the  existence  of  dofinite  relations,  not  onlv  to  the  absolute  amounts  of  certain  in- 
gredients present  in  the  soil,  but  also  to  their  relative  proportions.  No  ingredient 
exerts  in  this  respect  a  more  decided  influence  than  lime,  its  advent  in  relatively  large 
proportion,  other  things  remaining  equal,  changing  at  once  the  whole  character  of 
yegctation,  so  as  to  be  a  matter  of  popular  remark  everywhere.  Only  it  is  not  popu- 
larly known,  nor  bos  it  l)een  definitely  recognized  by  agricultural  chemists  thus  tar, 
that  it  is  the  lime  that  brings  the  change. 

Tbe  amonnt  of  the  different  Boil  coustitaents  which  may  be  oonsidered 
tho  minimam  oousistent  with  fertility  has  already  been  given. 

ON  THE   aEOLOQIOAL   GHAEAOTEB  AHH)  DISTRIBUTION   OF   BOILS    IN 

THE  UNITED  STATES. 

Whilst  there  is  a  vast  variety  of  detail  in  the  character  of  the  soils 
of  tbis  country  in  regard  to  both  their  physical  properties  and  chemi- 
cal composition,  still  they  may  be  classified  nnder  the  two  heads  of 
•oils  of  transport  and  soils  of  disintegration,  geologically  speaking. 

JSoils  o/traMport  include,  as  has  been  previously  Htated,  all  drift  and 
allnvial  materials  which  have  been  worn  fh)m  other  rocks  by  atmos- 
pheric agencies  and  transported  to  their  existing  positions  by  ancient 
glacial  action,  by  winds,  and  by  waters.  These  embrace  the  majority 
of  all  soils  occurring  in  the  United  States. 

Drift  «of b.^These  occupy  the  principal  portion  of  the  'States  lying 
north  of  the  Ohio  and  east  of  the  Missouri  Bivers.  According  to  Pro- 
fessor Dana  they  ocbur  ^^over  all  New  England  and  Long  Island,  New 
York,  New  Jersey,  and  part  of  Pennsylvania,  and  the  States  west  to 
the  western  limits  of  Iowa  and  Minnesota.  Beyond  the  meridian  of 
9S<^  W.,  iu  the  United  States,  they  are  not  known.  They  have  their 
southern  limit  uear  the  parallel  of  39^  in  Southern  Pensylvania,  Ohio, 
Indiana,  Illinois,  and  Iowa,  whilst  the  northern  is  undetermined.  South 
of  the  Ohio  Eiver  they  are  hardly  traceable."    (Dana's  Geology,  p.  523.) 

Without  going  into  the  details  of  the  theory  of  ancient  glacial  action, 
which  has  given  rise  to  a  large  amount  of  study  and  an  extensive  litera- 
ture, the  term  drifts  as  it  is  commonly  employed  in  geology,  includes 
tlie  sands,  gravels,  clays  of  various  composition  and  texture,  and  bowl- 
ders, more  or  less  water-worn,  all  mingled  in  various  proportions  and 
of  vBirionM  degrees  of  fineness,  which  have  been  transiM>rted  from  places 
in  higher  latitudes  by  glacial  action  aud  deposited  on  the  country  rock 
in  varying  thickness. 
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Tho  soils  of  tins  drift  are  usually  gravelly,  often  stony,  of  variable 
fertility,  from  the  noted  fertile  lands  of  Ohio  and  Western  New  York  to 
the  barren  portions  of  New  England.  As  a  whole,  these  soils  grow 
liner  as  they  go  fnrther  southward  and  westward  from  New  England 
and  Western  New  York,  W^hen  overcropped  and  worn  oat,  as  often 
happens,  they  recover  when  allowed  to  rest  fallow  several  years  by  the 
decomposition  of  the  mingled  materials  of  which  they  are  composed. 

Allutiial  soils, — ^These  are  formed  from  the  deposits  of  fiue^  earthy 
materials,  sediment,  silt,  or  detritus,  by  running  streams  and  nvers,  of 
which  we  hay e  snch  a  notable  example  at  the  Mississippi's  delta.  ^^ The 
amount  of  transportation  going  on  over  a  continent  is  beyond  calcula- 
tion, streams  are  everywhere  at  work,  rivers,  with  their  large  tributaries 
and  their  thousand  little  ones,  spreading  among  all  the  hiUs  and  to  the 
summits  of  every  mountain.  And  thus  the  whole  surface  of  a  conti- 
nent is  on  the  move  towards  the  oceans.  The  word  detritus  means  worn 
out.  and  is  well  applied  to  river  depositions.  The  amount  of  silt  car- 
ried to  the  Mexican  Oulf  by  the  Mississippi,  according  to  the  Delta 
Survey  under  Humphreys  and  Abbot,  is  about  y^Vv  ^  ^^®  weight  of 
the  water,  or  ^^g^tr  ^^  ^^^  bulk,  equivalent  for  an  average  year  to 
812,500,000,000,000  pounds,  or  to  a  mass  I  square  mile  in  area  and  241 
feet  deep.    (Dana's  Geology,  p.  C48.] 

These  constitute  the  ^*  bottom  lands,"  as  they  ore  called  In  the  West. 
The  Bed  River  region,  which  has  become  famous  as  a  wheat-prodnciqg 
country,  lying  partly  in  Minnesota  and  partly  in* Dakota,  occupies  the 
bed  of  an  ancient  lake,  known  to  geologists  as  Lake  Agassiz,  and  is  com- 
posed of  a  black  sedimentary  soil,  exceedingly  fine  in  texture,  and  very 
fertile  and  deep.  This  tract  extends  southward  to  Lake  Travers,  on 
the  Red  River,  widening  as  it  proceeds  northward  and  extending  on 
both  sides  of  the  river  50  or  60  miles  wide  where  its  bed  leaves  this 
country,  and  expanding  to  much  greater  width  in  Manitoba. 

The  further  westward  soils  of  this  class  ace  found  the  less  the  amount 
of  organic  matter  they  contain,  until  in  the  valleys  of  Oalifomia  are  found 
soils  of  great  fertility  which  contain  an  exceedingly  small  amount.  Of 
course  such  soils,  as  those  of  Oalifomia  just  mentioned,  are  deficient  in 
the  faculty  of  storing  up  water  for  future  use,  and,  however  rich  they 
may  be  in  mineral  constituents,  yet  in  a  dry  region  or  one  subject  to 
periodical  droughts,  irrigation  would  have  to  be  resorted  to  in  order  to 
get  large  yields  of  crops. 

Soils  of  disintegration, — ^These  occupy  the  undulating  parts  of  this 
copntry  lying  south  of  the  drift,  possessing  every  variety  of  character, 
both  in  regard  to  their  chemical  composition  and  physical  properties,  as 
their  mode  of  formation  indicates,  arising  from  the  disintegradon  of  the 
subjacent  rocks  by  atmospheric  agencies.    * 

Where  the  underlying  rock  has  been  an  impure  limestone,  containing 
much  insoluble  matter,  the  carbonate  of  lime  has  been  slowly  dissolved 
out  by  the  action  of  the  carbonic  acid  contained  in  the  rain,  leaving  the 
insoluble  matter  behind.  Such  soils  as  that  of  the  <^  blue-grass  "  regions 
of  Kentucky  are  so  formed,  and  are  often  of  extreme  fertility.  (See  the 
Kentucky  Geological  Reports  for  further  details  about  this  region,  in- 
cluding the  chemical  analyses  of  its  soils.) 

Professor  Whitney  states  that  some  of  the  prairie  soils  of  Iowa,  par- 
ticnlarly  those  where  the  soil  is  of  nearly  impalpable  fineness,  have 
been  produced  by  the  slow  action  of  atmospheric  agencies  on  beds  of 
limestones  which  formerly  occupied  their  places.  In  the  course  of  time 
the  soluble  carbonate  of  lime  was  g^radnally  dissolved  out  and  carried 
away  by  the  rivers  and  streams  to  the  ocean,  and  a  small  amount  of  in- 
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soluble  residue  was  left,  forming  the  thick  prairie  soil  of  the  region, 
which  has  since  become  blackened  by  the  decay  of  subsequent  abun- 
dant vegetation  on  it    (Iowa  Geological  Survey,  vol.  1, 1858.) 

Id  the  table  lands  of  Oregon  and  Washington  the  underlying  rock  is 
volcanic,  and  the  soil  arising  from  its  disintegration  is  very  fine  in  text- 
ure, dark  in  color,  of  great  fertility,  and  judging  from  the  soils  of  simi- 
lar origin  found  in  the  Rbiue  region  and  the  Mediterranean  in  Euroiu', 
T^hich  have  supported  vineyards  for  many  years,  will  probably  prove 
very  enduring  and  produce  a  great  variety  of  crops. 

These  two  classes  of  soils  run  into  each  other  by  insensible  grada- 
tions. 

The  term  ^<  prairie  soils  "  is  most  indefinite  as  commonly  used,  iudnd- 
ing  soils  of  various  origin.  The  prairie  region  of  the  West  occupies  a 
vast  extent  of  couutry,  extending  over  the  eastern  part  of  Ohio,  Indiana, 
the  southern  portions  of  Michigan  and  Wisconsin,  nearly  the  whole  of 
Illinois  and  Iowa,  and  the  northern  portion  of  Missouri,  and  gradually 
passing  in  Kansas  and  Nebraska  into  the  plains^  or  the  arid  and  desert 
region  which  lies  at  the  base  of  the  Bocky  Mountains.  West  of  the  par- 
allel of  97^  and  100^  the  country  becomes  too  barren  to  be  inhabited 
and  worthless  for  cultivation. 

The  region  of  the  greatest  cereal  production  of  this  country  includes 
the  most  noted  of  the  prairie  soils,  and  is  nominally  in  the  drift  region 
of  geologists.  Light  clays  and  heavy  loams  are  the  best  for  wheat, 
though  very  heavy  clays  often  produce  good  orops,  both  as  to  yield  and 
qnality,  and  lighter  soils  may  yield  a  good  quaHty,  but  deficient  in 
quantity ;  moderately  stiff  soils  produce  generally  the  best  crops. 

HXCKTOBY  OF  THE  SOILS  ANALYZED  BY  THIS  DIVISION. 

During  the  past  year  over  thirty-six  soils  were  analyzed  by  this  divis* 
ion.  Thirty  of  these  were  analyzed  completely  and  the  results  obtained 
will  be  found  in  Table  lY.  The  remainder  were  only  partially  analyzed, 
and  are  not  tabulated. 

This  table  is  presented  in  the  following  pages,  and  the  history  of  each 
soil  is  appended,  to  be  found  under  its  respective  serial  number : 
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PBAIBIB  SOILS  FBOK  DAKOTA. 

1611-1613.  These  soils  were  forw^erded  to  the  Department  in  Jnly, 
1882,  nnaccompanied  by  any  letter  or  other  means  of  identification  from 
tl]e  person  who  sent  them ;  their  analysis  was  begnn  in  expectation  that 
some  information  concerning  tliem  wonld  come  to  hand  before  they 
were  finished,  bat  all  attempts  to  And  oat  the  sender  have  so  farproved 
miavailing. 

SOILS  FBOH  T7NITED    STATES  LAITD    OPFIOE,  WALLA   WALLA,  WASH. 

Seven  samples  of  soil  were  sent  by  Hon.  Joseph  Jorgensen,  United 
States  laud  office,  Walla  W^lla,  January  5, 1884 :  <'  They  were  taken 
from  varioos  points  of  a  section  of  unsettled  country,  lying  between 
the  Yakima  and  Columbia  Rivers,  and  west  of  Wallnla,  on  the  Northern 
Pacific  Railroad,  eemprising  about  1,300  square  miles  of  gently  rolling 
plateau — from  500  to  1,000  feet  above  the  sea-level — the  only  drawback 
being  a  lack  of  running  streams  of  water  on  any  part  of  it,  and  but  few 
natural  springs.  Water  is  reached  at  varying  depths,  from  14  to  80  feet. 
It  is  covered,  however,  with  a  fine  bunch  grass,  which  is  accepted  here 
as  indubitable  proof  that  the  smaller  grains  win  grow  to  maturity  and 
perfection.    This  year  ( 1885)  there  are  some  fine  crops  of  wheat  on  it.'' 

The  samples  were  taken  ^m  '<  1  to  5  feet "  in  depth,  the  soil  being 
a  *<  decomposed  basalt  from  3  to  100  feet  deep,"  and  the  subsoil  Is 
"  basaltic  rock."  No  timber  is  found  on  it,  the  prevailing  growth  being 
<' bunch  grass  and  sage  bush." 

1G56.  Sandy  soil  from  5  miles  northwest  of  Umatilla,  Oreg. 

1657.  Surface  soil  in  Grant's  Ranch,  Sec  24,  T.  11,  R.  24. 

1C58.  Two  feet  of  surface  soil  in  Grant's  Ranch,  Sec.  24,  T.  11,  B.  25. 

1639.  Soil  from  T.  8,  R.  26. 

IGGO.  SoU  from  Sec.  26,  T.  7.  B.  26. 

1661.  Soil  from  middle  of  T.  8  TS^  B.  27,  between  the  Yakima  and 
Columbia  Rivers. 

1C62.  Soy  from  Sec.  12,  T.  8,  B.  28. 

These  are  samples  of  virgin  soils  and  contain  a  larg^e  amount  of  the 
most  imiKirtant  soil  constituents,  as  phosphoric  acid,  lime,  potash,  &c., 
and  should  produce  abuudant  crops  under  favorable  climatic  conditions. 
In  their  contents  of  nitrogen,  however,  they  are,  with  the  exception  of 
}io8.  1660  and  1661,  somewhat  deficient,  and  this  would  indicate  that 
ammoniacal  manures  would  have  to  be  applied  in  the  future,  if,  by  ex- 
cessive cropping,  the  soil  should  become  improductive. 

SOIL  FBOM  N.  E.  SMITH,  TTNION  PIBB,  BKHBTBN  OOTJNTY,  MIOHIOAN. 

2550.  The  sample  of  soil  was  sent  by  Mr.  Smith  December  10, 1883. 
The  sample  was  taken  to  a  depth  of  <^  10  inches  from  a  portion  of  the 
inverted  furrow."  The  field  is  '*  flat"  and  the  depth  of  the  soil  *'  like 
sample  is  from  8  to  36  inches."  The  subsoil  <<  to  a  d«pth  of  2  feet  is 
sand  filled  with  the  kiflltration  of  the  sur&ce:  this  sand  in  places  has 
many  small  flat  stones  resembling  pieces  ef  broken  oyster  shells  in 
shape  but  flinty  in  eharacter."  The  timber  was  ^^  yellow  pine  and  larch, 
filled  with  a  dense  growth  of  alders,  tag  and  black,  and  blueberries ; 
the  surface  was  covered  with  moss  2  feet  deep." 

The  following  croi)s  have  been  raised : 

Oatoy  good  straw,  light  grain.  Buckwheat,  85  to  30  bnahelB  to  the  acre.  Com  not  a 
sacoeaa.    Potatoes,  ooe  handred  and  one  In  a  hUl,  bat  nmie  laiger  than  a  walnut. 

UAO-^86 
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Cabba^y  radishes,  melons,  squashes,  and  beans  have  saooeeded.  My  lar^t  expe- 
rience IS  with  onions  ttom  the  seed ;  the  first  year,  after  getting  2  inches  bieh,  many 
tnmed  yellow  on  top  and  finally  died ;  second  year  they  were  better,  and  third  year 
good. 

In  regard  to  manures  ued : 

In  plats  as  follows:  First  year,  ashes  and  lime,  fresh  slaked ;  ashes  W  bushels  to 
the  acre,  lime  3  tons  to  the  aore;  erop  failed.  Bame  plat,  second  years  Hen  drop- 
pings at  the  rate  of  10  cnbio  yards  per  acre,  composited  with  plaster,  and  Just  prey  i- 
ous  to  application  mixed  with  twice  their  bulk  of  white-ash  ashes.  Yield,  300  to  400 
bnahels  per  acre.  Third  year:  Garden  City  phospbate;  1,000  pounds  per  acre.  Yield 
improyea.  This  year  (18b5)  applied  nitrate  of  soda  160  pounds,  Oarden  City  phos- 
phate 800  pounds  per  acre ;  the  cron  is  of  fair  promise  in  the  main,  but  there  are  spots 
wbere  a  good  stand  has  disappearea ;  in  these  barrsn  spots  there  will  bs  found  small 
patches  of  fine  onions  marking  the  spot  of  a  fire.  The  original  plat,  treated  this  year 
as  ftUoye,  now  (Julv)  promises  a  tne  crop.  Thltf  year  X  naye  taken  in  new  ground 
witb  the  k'oye-tttated  results. 

The  sample  was  dried  to  make  it  more  seonre  when  seal  through  the  maiL 

This  sample,  as  the  most  cajiual  inspection  of  tbe  analysis  will  show, 
contains  an  enormous  amount  of  orgauio  matter,  and  to  this  may  be  at- 
tributed the  poor  Buccess  met  with  in  raising  crops,  as  nothings  is  more 
injurious  than  tbe  action  of  the  organic  acids,  aritiing  from  the  decay  of 
the  organic  matter  iu  the  soil,  on  vegetation  when  they  are  present  in 
excess.  For,  however  fertile  the  soil  may  be  iq  other  respects,  until 
this  excess  of  humic  acids  is  ueutralised  or  otherwise  got  rid  of,  the  pros- 
pect of  raising  renuinerative  crops  is  very  slight.  The  remedy  for  sach 
a  state  of  affairs  is  a  heavy  dressing  of  lime,  from  2  to  5  tons  of  quick- 
lime per  acre,  depending  on  the  quantity  of  the  organic  matter  present ; 
that  is,  from  .05  to  .5  per  cent,  by  weight  of  the  cultivated  soiL  Hie 
lime  or  marl  used  has  the  power  of  neutralijsing  the  humio  acids.  Bom- 
ing  might  idso  be  resorted  to,  but  tbe  use  of  lime  will  probably,  in  aach 
cases,  prove  more  beneficial.  The  lime  should  be  used  as  a  top  dress- 
ing, as  it  has  a  strong  tendency  to  sink  into  the  subsoil,  and  so  it  should 
not  be  plowed  in.  but  kept  as  near  the  surface  as  possible.  Tbe  ground 
should  be  plowed  first,  then  the  lime  spread  and  simjdy  harrowed  in. 
This  dose  of  lime  must  not  be  repeated  yearly,  but  at  intervals  of  six  or 
eight  years  1  to  2  tons  of  lime  made  into  a  compost  may  be  used.  It  is 
best  applied  in  tbe  early  winter,  so  that  the  lime  may  work  into  the  sur- 
fbce  before  the  spring  growth  commences, 

The  amount  of  nitrogen  and  of  phosphoric  acid  is  very  large,  and  that 
of  lime,  of  potash,  and  soda  is  abundant  for  the  raising  of  any  crop  when 
tbe  excess  of  organic  acids  has  been  destroyed.  Witb  the  exception 
noted,  the  analysis  shows  this  soil  to  be  a  very  fertile  one,  containing 
an  abundant  supply  of  all  the  necessary  plant  constituents. 

BOIL  AND  SUBSOIL  FBOM  JBBSV  H.  BLiJB,  LXBAKOK,  BOONX  OOUKTY, 

INBIANiu 

2551*-2552.  The  samples  were  sent  January  6, 18S4,  having  been  taken 
on  Sentember  12, 1883,  **from  what  is  popularly  called  a  prairie  region, 
but  wnat  is  thought  to  have  once  been  a  lake,  in  the  northern  p^  of 
Hendricks  County;  it  was  dry  and  very  difficult  to  get  a  good  sample. 
Tbe  sample  of  soil  was  taken  by  digging  a  bole  an  inch  square,  then  shav- 
ing a  slice  downward,  about  0  inches  deep.  The  sample  of  subsoil  was 
taken  from  the  next  0  inches  below  tbe  surftice  sample.  The  soil  is  rich, 
solid,  and  about  18  inches  deep,  and  in  a  meadow  of  timothy  grass.  The 
subsoil  is  tough  clay,  about  3  feet  deep,  then  sand  or  gravd.  No  tim- 
ber, a  swamp  or  wet  prairie,  and  lately  redeemed.  No  manure  has  been 
used."  Tbe  following  crops  were  raised:  Uorni  76  bnsbels  per  aere; 
large  yield  of  broom  corn,  then  a  large  yield  of  ht^t    It  produces  a 
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heavy  erop  of  gran;  wheat  does  fidr;  the  oorn  is  not  as  good  as  clay 
lands  yield. 

The  analyses  show  that  an  abnndant  supply  of  the  necessary  plant 
coDstitnents  are  presenti  and  that  the  soil  should  be  very  fertile.  The 
amount  of  nitrogen  tn  the  soil  is  very  large. 

SOILS  FBOM  WnXZAM  OABTWBZ0BTy  OSWBOO,  M.  T. 

:^553-2561.  Samples  taken  from  three  distinct  fields  on  which  an  acre 
of  ^ugar  beet  was  grown  in  1883.  were  sent  December  2^  1883,  Samples 
Nos.  2563k2556,  marked  '^A,  1.  2,  3,  and  i,"  were  taken  from  ^^a  sqnare 
two-thirds-acre  plot  at  different  points,  SB.,  SW.,  NE.,  NW.  of  the  field." 
Samples  Nos.  2557-2559,  marked  <'  B,  6, 6,  and  7,"  were  from  ^^  a  trlauga- 
lar  one-tbird-acre  plot,"  taken  at  the  different  angles.  The  two  remain- 
ing samples,  Nos.  2560, 2561,  marked  '«0. 8  and  9,"  were  from  <U  field  of 
sngar  beet  a  mUe  distant "  from  the  otner  two  fields,  ^^  ealtlTated  by 
another  party,  on  a  reotangnlar  plot  of  half  an^acre;  the  samples  bcbig 
taken  at  the  ends.  E.  and  w.  of  the  rectangle,^ 

'^The  general  cnaracter  of  all  the  fielda  was  a  gentle  dope,  enough  to 
torn  water  readily.  The  samples  were  cut  out  with  a  spMle  a  ooaple 
of  weeks  after  the  crop  was  gatnered,  each  about  6  inches  wide  and  deep: 
tlie  soU  of  field  A  was  8  to  10  inches  deep :  that  of  field  B  probablr  1 
foot ;  field  0  was  rather  stony  soil,  8  to  12  inches  deep.  The  subeoil  of 
all  the  fields  was  hard-pan,  with  large  stones  and  bowlders  imbedded. 
A  subsoil  plow  was  used  in  preparing  fichis  A  and  B.  No  timber  was 
grown  on  the  fields ;  the  woods  ailjaoent,  I  believe,  were  maple.  The 
bnd  has  been  under  cultivation  for  years.  Fields  A  and  B  had  been 
heavily  manured  in  the  spring  of  1882  with  barn-yard  manure,  and  an 
excellent  crop  of  com  and  beans  gathered  that  year.  A  succession  of 
rotating  orups  had  been  taken  previously  from  these  two  flehls,  but  I 
have  not  the  statistics  concerning  them,  No  manure  was  directly  ap- 
plied previous  to  beet  planting  on  A  and  B,  but  I  was  informed  that  en 
lield  0  barn-yard  manure  was  strewn  midway  between  the  beet  rows, 
which  were  30  inches  apart.  In  fields  A  and  B,  after  harrowing  ana 
rolling,  the  seed,  sugar  beet  was  sown,  part  by  band  and  part  with  a 
wheelbarrow  drill,  in  rows  18  and  20  inches  apart  on  the  4th  and  9th  of 
May,  1883,  All  work  after  hoeing,  thinning,  and  weeding  was  entirely 
by  hand.    The  crop  weighed  nearly  18  tons.'' 

The  analysis  of  the  beets  grown  on  these  different  fields  is  as  follows  :^ 


Analy$iB  of$ugar  h$fUflrm  WilUam  (kurtwrigki,  Omm^o,  N.  T. 
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The  analyses  of  these  soils  show  the  great  difBcnlty  of  obtaining  a 
sample  of  soil  from  a  field  which  shall  represent  its  average  quaiityi 
unless  the  greatest  oare  is  taken. 


•  Chemioal  diyiaion,  fionetlii  Ko.  3, 18S4,  p.  26. 
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In  regard  to  tibe  analyBis.  Kos.  25SS*2656,  taken  from  the  soatli 
field  at  different  comers  of  t^e  plot,  the  three  samples.  A  1,  2,  and  4. 
contained  practioally  the  same  amount  of  coarse  sand  ana  gravel^  whilst 
A  3  has  about  10  per  cent.  less.  All  four  samples  show  that  the  soil  is 
deficient  in  phosphoric  acid  Qnd  lime,  and  probably  wonld  be  mucli 
benefited  by  the  nse  of  a  lime  phosphate  or  similar  fertilizer;  its  con- 
tents of  other  sofl  oonstitnents  are  ample  for  fertility. 

The  samples  Nos.  2557-2559,  taken  from  the  Dorth  field,  show  that 
this  soil  is  likewise  deficient  in  phosphoric  acid,  but  is  richer  in  its  cob- 
tents  of  lime  and  nitrogen  and  in  other  constituents  similar  to  that 
of  the  south  field.  The  amount  of  gravel  aLso  varies  in  the  different 
samples. 

The  two  samples,  Nos.  2660  and  2561,  taken  from  Hart's  field,  differ  in 
their  contsttt  of  eoarse  gravel,  but  contain  an  abundance  of  phosphoric 
acM  and  other  soil  constituents. 

For  the  purpose  of  comparing  soils  on  which  such  sugar-producing 
plants  as  sorghum  and  sugar  b^t  have  been  grown,  the  analyses  made 
by  Mr.  Clifford  JEtichardson,  in  1882  and  1883,  may  be  referred  to.* 

SOILS  FBOH  BAFIDES  PASISH,  LdlHSIANA. 

2674-2577.  Bolls  fit)m  the  cotton  plantation  of  F.  Seip,  situated  on 
Bayou  Bapides,  near  Alexandria,  Bapides  Parish,  Louisiana: 

AD  of  tiMfie  four  Bamplee  wen  taken  from  the  same  plantation,  and  their  differenoe« 
Bimply  afiae  from  the  greater  or  less  distance  from  the  water-coarse  in  which  the 

£lantatUn  Hee ;  near  the  stream  the  soU  is  lighter  or  sandier ;  as  it  recedes  it  becomes 
eayier,  oniU  flaaily  the  red  olav  soil  Is  reached.  The  land  is  a  part  of  what  is 
knewa  as  the  **  bottom  "  or  alloYial  lands  of  the  Red  River  Valley.  These  lands  are 
leyel,  haying  but  a  slight  elevation  above  tide  water^  and  in  their  native  state  cov- 
ered by  a  growth  of  heavy  timber  or  forest.  They  he  near  the  Red  River,  and  are 
drained  by  smaller  streams  or  bayons  mnninff  into  the  Red.  The  principal  timber 
growth  is  sweet  gnm.  varions  kinds  of  oak,  aoo,  haokberry ,  evoamore,  elm,  molberry, 
peoan,  oettonwood,  &o.  Trees  are  often  from  3  to  6  feet  in  diameter,  and  a  height  of 
f5  feet  is  not  uncommon.  Some  of  th«  land  has  been  recently  cleared,  whilst  other 
parts  have  been  for  many  (seventy  or  more)  years  in  cultivation. 

The  samples  were,  in  every  instance,  taken  to  a  depth  of  6  inches  and  6  inches 
square,  or  as  near  that  as  practicable.  The  character  of  the  soil  for  some  10  feet  or 
more  is  principallv  a  red  clay,  with  an  occasional  mixture  of  clay  and  sand.  The  snr- 
face  for  a  few  inones  is  a  black  mold,  arising  from  the  decay  of  vegetable  matter,  the 
leaves  of  the  forest,  Ao.  Beneath  tne  red  day  is  generaUy  found  a  blue  or  grayish 
clay. 

The  crops  grown  consist  of  com  and  cotton,  the  latter  principally.  The  yield 
wonld  average  in  the  past  five  vears  250  pounds  of  lint  cotton  per  acse;  under  favor- 
able conditions  of  weather*  and  good  culture,  500  ponnds  ana  over  were  obtained. 
Com  wonld  average  about  25  to  30  bushels  per  acre.    No  manure  was  used. 

2574.  This  sample  was  taken  &om  a  f Afield  of  some  8  or  10  acres  but 
one  year  cleared,  the  remainder,  300  acres  in  extent,  being  hOavily  tim- 
bered, but  of  a  similar  formation." 

2575.  This  soil  has  been  twenty  years  in  cultivation  and  proved  vim  \ 
fertile,  and  is  a  sample  of  medium  or  ^^  chocolate''  land. 

257G.  This  soil  has  been  longer  in  cultivation  than  either  of  the  i  \^  <> 
preceding,  viz,  thirty  years,  and  is  a  specimen  of  the  fertile  red  cla.\ . 

2577.  Tills  is  a  sample  of  the  front  and  sandy  alluvial  lands,  and  :..>  - 
been  fifty  years  in  cultivation,  producing  a  somewhat  smaller  crop  tliin* 
Ko.  2675. 

2579-2560.  SoilB  Irom  Mrs.  William  Waters,  samples  collected  by  M  r. 
H,  B.  Oummings,  Alexandria,  La. 

* Investigationa  of  Sorghum  as  a  Sugar-prodnoing  Plant ;  saaaon  of  1888.  Special 
report,  pp.  68-64. 
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2579.  Thia  is  a  sample  of  what  is  known  as  ^*  creek  bottom  land,'' 
having  been  taken  from  Flaggan  Creek,  near  Alezandria,  La.: 

Tfai9  tenn  is  applied  to  the  narrow  belto  of  land  bordering  on  each  side  of  the  small 
creeks  iu  the  pine  hills.  In  this  partionlar  looality  the  formation  extends  on  both 
sides  of  the  creeli  OTor  a  thousand  acres.  Owing  to  its  slight  elevation  these  Uuida 
are  snbjeot  to  OYerflow ;  the  cronnd  is  slightly  nndnlating,  and  sitaated  within  a  few 
bandied  yards  of  the  oreek,  Into  whioh  it  easily  drains.  The  soil  is  generally  thin, 
sot  more  than  IS  inches  deep.  The  sabsoil  is  stlffer  and  soon  becomes  a  thick  bluish 
day,  iotennkigled  with  sand  and  grayeL  The  pxinoipal  forest  growths  are  whita 
oak,  hickoxy,  beeoh|  ash,  and  magnolia. 

The  sample  was  taken  from  a  field  of  20  acres,  whicb  Las  been  sixteen 
years  in  cnltiyation  in  com,  ootton,  and  oats.  Yield  from  30  to  40 
bushels  of  com  and  from  200  to  300  pounds  of  lint  cotton.  Ko  manore 
lias  been  nsed  except  by  planting  peas  in  the  com. 

2580.  This  was  taken  from  <<  a  field  in  the  pine  hills,  back  of  the  creek 
lands,  and  is  a  fair  specimen  of  these  lands,  whic^  embrace  three-fourths 
of  the  area  of  this  parish.  The  lands  are  high,  rolling,  and  heavily  tim- 
bered with  pines,  Pinua  paluatris^  and  are  not  mnch  valued  for  cultiva- 
tion. The  lands  being  hilly  are  easily  and  naturally  drained  into  the 
creeks.  The  field  from  whence  the  sample  was  taken  has  been  oolti- 
vated  in  com,  cotton,  and  oats,  with  light  yields.  In  good  seasons  not 
more  than  10  to  15  bushels  of  com  and  100  to  125  pounds  of  lint  cotton 
per  acre  have  been  produced.  The  soU  is  only  a  few  inches  deep,  and 
the  snbsoO  consists  of  sand,  gravel,  and  day." 

2681  and  2582.  Soils  from  thephmtationof  William  HarriB|  on  Bayou 
Bobert,  near  Alexandria,  La. 

These  soils  are  of  the  same  formation  as  those  taken  trom  Mr.  Biep's 
plantation,  and  possess  similu  characteristics,  being  alluvial  bottom 
lands  of  the  Bed  Biver  Valley. 

In  regard  to  the  analyses,  Nos.  2574  And  2576,  the  samples  agree  very 
dosely  in  their  contents  of  the  more  important  soU  constituents,  viz, 
phosphoric  acid,  potash,  lime,  &c,  though  the  amount  of  nitrogen  in  the 
former  is  nearly  double  that  in  the  latter,  which  might  be  expected 
from  a  virgin  soil. 

Nos.  2575  and  2577  show  a  less  amount  of  potash,  phosphoric  acid, 
and  nitrogen  than  No.  2574,  owing  to  their  having  been  under  cultiva- 
tion for  a  longer  period,  and  no  attempt  having  been  made  to  keep  up 
the  supply  by  the  use  of  manures.  As  for  as  chemical  analysis  is  con- 
cerned, aU  these  soils  are  rich  enough  in  all  the  necessary  soU  constitu- 
ents for  the  continued  raising  of  abundant  crops,  Uiough  the  continued 
cropping,  year  after  year,  without  the  use  of  manure  is  not  to  be  recom- 
mended if  an  abundant  yield  is  to  be  maintained.  A  moderate  ap|>li- 
oation  of  farm-yard  manure,  or  tlie  ashes  of  the  cotton  plant  and  seeds 
mixed  with  lime  would  certainly  result  in  an  increased  yield. 

The  sample  of  creek  bottom  land.  No.  2579,  is  deficient  in  its  contents 
of  lime,  and  the  application  of  this  fertilizer  would  undoubtedly  increase 
the  productiveness  of  the  land.    In  other  respects  it  is  sufficiently  riith. 

The  analysis  of  the  sample  of  pine-hill  land,  No.  2580,  shows  the  com- 
plete absence  of  phosphoric  acid  and  a  great  deficiency  of  lime ;  iu  fact 
it  is  nearly  all  pure  quartz  sand.  It  would  seem  to  be  a  hopeless  task 
to  bring  such  soils  to  any  degree  of  profitable  fertility,  as  there  is  a 
general  deficiency  of  the  most  important  plant  constituents.  The  con- 
tinued application  of  such  fertilizers  as  South  Oarolina  phosphates, 
containing  both  time  and  phosphoric  add  and  farm-yard  and  cotton-seed 
manures,  with  the  adndxture  of  some  of  the  red  day  soils,  would  in  the 
coozae  of  tliM  gveatljr  Improve  radh  Uuids,  and  as  tb^  oover  nearly 
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three-foarthB  of  the  area  of  this  pariah,  aome  snch  ooarae  aa  above  indi- 
cia ted  will  have  to  be  adopted.  The  mere  application  of  lime  in  liberal 
quantities  would  have  a  beneficial  effect. 

The  application  of  lime  to  the  soils,  Noa.  2581  and  2682,  from  Mr.  WiiN 
isirn  Uarrifi,  would  increase  their  fertility,  as  they  are  somewhat  defi- 
cient in  their  contents  of  this  eonstitoent 

H.  W.  WILEY, 

Chemiit 
Hon.  l^osMAN  J.  Ck>ucAy, 

Oammiiiianer. 
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REPORT  OF  CHIEF  OF  DIVISION  OF  FORESTRY. 


Sib  :  I  respeotftilly  Babmit  the  folloiriDg  report  of  the  work  of  the 
DiTision  of  Forestry  for  the  past  year. 

The  act  of  OoDgreBS  under  which  this  division  of  the  Department  of 
Agriculture  is  organised  defines  its  work  as  that  of  '<  ascertaining  the 
annual  amount  of  consumption,  importation,  and  exportation  of  timber 
and  other  forest  products ;  the  probable  supply  for  future  wants ;  the 
means  best  adapted  to  the  preserration  and  renewal  of  forests ;  the  in- 
fluence of  forests  upon  climate,  and  the  measures  that  have  been  suc- 
cessfully applied  in  various  countries  for  the  preservation  and  restora- 
tion or  planting  of  forests.'' 

In  the  working  of  this  division  a  liberal  construction  has  been  put 
upon  this  actj  and  jbhe  endeavor  has  been  made  to*do  whatever  might 
promote  the  interests  of  forestry  in  our  country.  The  limited  appro- 
priations made  for  the  division  have  not  allowed  it  to  make  its  inves- 
tigations as  extensive  or  complete  as  is  desirable.  The  pettiest  king- 
doms and  even  duchies  of  Europe,  not  so  large  in  extent  as  some  of  our 
States,  expend  annually  in  the  care  and  management  of  their  forests 
and  in  investigations  relating  to  them,  sums  far  larger  than  are  appro- 
priated by  our  Government  for  similar  investigations  relating  to  an  area 
of  almost  continental  extent.  With  the  means  at  our  disposal,  however, 
valuable  knowledge  has  been  gained,  the  publication  of  which  has 
already  been  of  much  service  to  the  people.  The  annual  reports  of  this 
division,  and  the  four  volumes  of  its  special  reports,  embody  a  large 
amount  of  information  in  regard  to  forestal  matters  both  at  home  and 
abroad.  In  some  directions  these  reports  are  exhaustive,  and  have  been 
received  as  authoritative  in  regard  to  the  subjects  to  which  they  relate. 

BZHIBITION  OF  WOODS  AltD  WOODPBODUOTS  AT  NEW  0BLBAN8. 

At  the  beginning  of  the  year  I  undertook,  in  connection  with  the 
Superintendent  of  Buildings  and  Grounds,  and  under  the  act  of  Congress 
providing  for  contributions  from  the  various  Departments  of  the  Govern- 
ment to  the  Centennial  and  Cotton  Exposition  at  New  Orleans,  to  pro- 
mote the  interests  of  forestry  by  procuring  and  sending  to  that  exposi- 
tion a  collection  of  useful  articles  which  are  manufactured  from  our 
various  native  woods.  The  object  was  to  impress  upon  the  minds  of 
visitors  to  the  exposition,  by  placing  before  them  a  large  collection  of 
such  articles  in  one  view,  a  conviction  of  the  great  variety  of  our  woods 
and  their  practical  value  as  furnishing  us  so  many  useful  and  even  in- 
dispensable articles  of  daily  employment*  For  this  purpose  I  visited, 
in  person,  several  of  the  woodworking  establishments  of  the  Eastern 
States  and  reached  others  in  different  places  by  means  of  correspond- 
ence. Mr*  Saunders  was  able,  by  correspondence  and  through  agents, 
to  reach  many  other  factories,  and  thus  a  quite  extensive  collection  was 
secured.  I  believe  this  proved  one  of  the  most  attractive  exhibitions 
at  Kew  Orleans.    It  oonveyed  information  also  of  permanent  value.    It 
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showed  even  those  most  ignorant  in  regard  to  the  number  and  value  of 
our  woods  how  dependent  we  are  upon  them  for  many  of  the  cenven- 
iendes  of  life,  and  how  deserving  the  forests  are  of  protection. 

TBEXfi  ON  THE  WESTERN  PLAINS. 

As  showing  the  practicability  of  succeRsful  tree  culture  in  the  arid 
legions  of  the  West,  where  snch  culture  has  been  pronounced  by  many 
to  be  impossible,  one  of  the  field  agents  of  the  division  transplanted 
several  hundred  trees  of  various  kinds  f!rom  the  western  portions  of 
Kansas  and  Nebraska,  and  even  from  regions  beyond,  where  they  had 
been  artificially  planted,  and  set  them  out  npon  the  ex]>osition  grounds 
at  New  Orleans,  there  to  put  out  their  leaves  afresh,  thus  giving  occu- 
lar  demonstration  that  trees  will  grow,  because  trees  do  grow,  under 
what  many  have  regarded  as  forbidding  conditions.  Within  a  few  years 
many  millions  of  trees  have  been  planted  in  |K)rtion8  of  Kansas  and 
Nebraska  which  before  were  nearly  if  not  quite  destitute  of  Ireea,  aud 
they  have  grown  and  iourished.  The  established  fact  that  trees,  val- 
uable for  fruit,  for  shelter,  and  for  timber,  can  be  successfully  cultivated 
on  much  of  what  has  been  called  the  Great  American  Desert  is  of 
great  practical  importance  firom  an  agricultural  point  of  view,  and  will 
be  the  means  of  attracting  settlers  to  that  region  ^ho  otherwise  would 
turn  away  firom  it.  It  does  not  follow,  bemuse  any  portion  of  the 
country  is  now  or  has  been  for  a  long  time  treeless,  that  it  must  remain 
so,  or  tliat  this  is  its  natural  condition.  We  know  of  places  now  barren 
decflBrts  which  once  were  fertile  and  abounded  Ln  trees.  The  hand  of 
man  has  brought  them  to  their  bare  and  barren  state.  And  as  the 
hand  of  man  has  done  this,  so  it  can  restore  to  them,  in  many  cases  at 
least,  their  verdant  covering  by  restoring  to  them  the  pro|>er  safeguards 
and  conditions  of  tree  growth.  But  little  of  the  earth's  surface,  certaiuly 
within  the  temperate  and  equatorial  regions,  is  naturally  doomed  to 
sterility.  France  and  Germany  have  reclothed  with  trees  large  dis- 
tricts of  drifting  sands,  and  in  our  own  country  the  dwellers  upon  Cape 
God,  which  is  to  so  great  extent  a  barren  sand  area,  though  in  early 
times  well  clothed  with  forests,  have  found  it  comparatively  easy  to  es- 
tablish there  groves  of  the  pine;  and  the  pine  once  established  as  a  shield 
from  the  salt  spray  and  violent  winds  of  the  ocean,  other  trees,  such  as 
flourish  in  the  same  latitude,  can  be  added  to  the  pines.  It  is  impossible 
to  say  as  yet  where  a  tree  cannot  be  made  to  grow. 

NEW  VOLUME  OF  REPORTS  ON  FORESTRY. 

Early  in  the  year  a  new  volume,  the  fourth  in  the  series  of  Beports 
on  Forestry,  was  published,  embodying  in  part  the  results  of  the  in- 
vestigations made  by  this  division  during  the  two  preceding  years. 
Among  the  more  important  contents  of  this  volume  may  be  mentioned 
a  very  foil  report  from  six  of  the  prairie  States  in  regard  to  the  success 
which  has  attended  tree-planting  there.  This  report  was  made  from 
information  received  in  reply  to  thousands  of  circulars  sent  to  all  parts 
of  those  States.  The  replies  received  were  tabulated  and  digested,  and 
so  arranged  as  to  convey  specific  information,  easily  referred  to,  in  re- 
gard to  each  county  in  the  States  firom  which  reports  were  received. 
This,  of  course,  was  but  a  gleaning  of  the  wide  field  presented  for  in* 
vestigation.  It  was,  however,  an  approximate  exhibition  of  the  adap- 
tation of  various  trees  to  particular  localities  which  may  be  of  much 
service  to  planters  in  the  ftitnre,  enabling  them  to  avoid  miwtJfckeii  by 
availing  themselves  of  past  expecienoe. 
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Another  report,  compiledin  a  similar  way,  presented  an  exhibit  of  the 
extent  to  which  the  native  forests  of  the  country  have  b^en  cleared  off 
and  for  what  purposes,  the  damage  occasioned  by  forest  fires,  and  other 
facts  relating  to  the  subject.  By  means  of  a  graphic  chart,  the  steady 
and  rapid  destruction  of  the  forests  in  one  State,  in  regard  to  which  we 
have  special  official  information,  was  shown  for  a  period  of  nearly  thirty 
jears.  As  no  causes  of  forest  destruction  have  been  in  operation  in 
this  State  which  have  not  been  at  work  in  other  and  neighboring  States, 
the  chart  was  made  with  the  presumption  that  it  would  fairly  represent 
the  forest  condition  of  a  considerable  region  respecting  which  we  can- 
not procure  the  same  official  evidence  tliat  is  furnished  in  the  case  of 
the  particular  State  referriHl  to. 

CONSUMPTION  OP  WOOD  POR  RAILROAD  TIES. 

A  very  complete  and  exhaustive  report  was  made  also  in  regard  to 
the  consumption  of  the  forests  for  the  purpose  of  furnishing  ties  for 
the  150,CK)0  miles  of  railroad  Existing  in  1884.  The  report  shows  the 
amount  and  kinds  of  wood  used  by  Uie  several  roads  from  which  infor- 
mation could  be  obtained,  comprising  about  63  per  cent,  of  all.  The 
fioarces  from  ^hich  the  ties  were  procured  are  also  specified,  the  season 
of  the  year  in  which  tJiiey  were  cut,  and  their  ascertained  durability. 
From  the  information  obtained,  it  appears  that' to  furnish  the  requisite 
ties  has  required  the  available  timber  growing  on  an  area  equal  to  that 
•f  the  States  of  Rhode  Island  and  Connecticut,  and  estimating  that 
ties  need  to  be  replaced  by  new  ones  once  in  seven  years  on  the  aver- 
afre,  there  would  be  required  annually  for  this  purpose  the  available 
timber  growing  on  565,714  acres.  Allowing  again  that  a  growth  of 
tbirty  years  is  necessary  to  produce  trees  of  proper  dimensions  for  ties, 
it  would  require  16,971,420  acres  of  woodland  to  be  held  as  a  kind  of 
railroad  reserve  to  supply  the  annual  demands  of  the  existing  roads,  to 
say  nothing  of  the  demands  of  new  ones.  This  is  between  3  and  4  per 
cenu  of  the  woodland  of  the  United  States,  exclusive  of  Alaska. 

MAPLB  SUGAB  iNDUSTBY. 

Another  complete  and  valuable  report  contained  in  the  volume  referred 
to  was  one  on  the  sugar  product  of  the  maple  tree.  From  this  it  will  be 
Been  tfant,  reducing  the  maple  sirup  made  to  its  equivalent  of  sugar,  the 
total  product  of  sugar  from  the  maple  for  the  census  year  was  50,944,445 
pounds,  or  a  httle  more  than  one-twelfth  of  the  entire  sugar  product  of 
the  country,  including  that  from  both  sorghum  and  the  sugar  cane.  Of 
the  granulated  sugar  made  in  the  country,  that  from  the  maple  forms  17 
IKjr  cent. 

This  is  an  important  showing.  The  sugar  maple  is  one  of  the  most 
widely  distributed  of  our  native  trees,  and  is  especially  at  home  through- 
out a  large  part  of  the  northern  portion  of  the  country,  abounding  where 
the  sorghum  will  not  ripen.  The  sugar  frx)m  the  ma[>le  is  identical  in 
composition  with  that  from  the  cane.  It  can  be  produced  at  compara- 
tively little  expense.  Experience  seems  to  show  that  the  sap  taken 
from  the  trees  during  the  brief  sugar-making  season  docs  not  percepti- 
bly affect  the  vitality  of  the  trees  or  lessen  their  ultimate  value  for  luel 
or  timber^  for  which  purx)oses  the  maple  ranks  very  high.  The  produc- 
tion of  sugar  takes  place,  also,  at  a  comparatively  leisure  season  of  the 
year,  when  hardly  any  other  business  is  claiming  attention.  The  fuel 
neoeflsaiy  toi  the  rediiotion  of  the  sap  to  sugar  ia  scarcely,  ifat  all,  more 
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than  can  be  sapplied  by  the  proper  clearing  np  of  the  forest  or  groTe 
and  the  removal  of  fallen  branches  or  the  refuse  left  in  the  usual  cutting 
of  fuel  for  home  use  or  for  market  There  is  no  expense  of  planting  and 
eultivatiou,  as  in  the  case  of  the  cane  or  of  sorghum.  The  production 
of  whatever  amoimt  of  maple  sugar  is  made  may  be  considered,  there- 
fore, as  almost  clear  gain.  And  the  production  may  be  indefinitely  ex- 
tended. It  may  be  carried  on  upon  a  large  or  small  scale  and  upon  any 
farm  or  homestead,  even  where  there  are  but  few  trees.  It  is  eminently 
a  home  or  domestic  industry,  attended  with  but  little  expense,  and  of 
manifest  advantage.  Vermont  now  produces  sugar  and  sirup  to  the 
amount  of  more  than  12,000,000  pounds  a  year,  or  about  36  pounds  for 
each  of  her  inhabitants.  Sbe  might  easily  double  this  amount,  not  to 
say  increase  it  fivefold.  There  are  twenty  of  our  States  at  least  in 
which  the  manufacture  of  sugar  from  the  maple  might  be  carried  on  in 
the  same  proportion.  It  would  seem,  therefore,  that  with  the  probable 
production  of  sugar  from  the  sorghum  plant  throughout  all  the  States 
except  those  of  the  extreme  north,  where  frost  prevents  its  ripening, 
and  with  the  Southern  States  so  well  adapted  to  the  growth  of  the 
cane,  the  time  need  not  be  distant  when  our  entire  supply  of  sugar  may 
be  derived  from  our  own  soiL 

XNTBSTIGATIONS  DXTBINa  THK  PBBSBITr  TBAB. 

Since  the  publication  of  the  last  report  this  division  has  been  making 
further  investigations,  by  means  of  circulars  widely  distributed  by  the 
agents  in  the  field.  These  circulars  called  for  information  in  regard  to 
the  abundance  or  scarcity  of  the  forests  in  the  several  States  and  Terri- 
tories ]  the  kinds  of  trees  found  growing  naturally ;  to  what  extent  the 
forests  have  been  cut,  and  for  what  purposes;  whether  the  forests  are  in* 
creasing  or  decreasing  in  ext^ent,  and  at  what  rate;  whether  any  chanfl^ee 
in  the  streams  have  been  noticed  as  the  result  of  the  removal  of  the 
forests;  whether  floods  and  summer  droughts  have  increased;  what 
effect,  if  any,  the  removal  of  the  forests  has  had  upon  the  annual  amoont 
of  rainfall ;  also  to  what  extent  forest  trees  have  been  plantM,  and  with 
what  success :  what  kinds  that  have  been  plant>ed  have  faile^l,  and  the 
causes  of  failure ;  whetlier  proper  care  and  attention  have  been  given 
them,  and  what  proportion  of  trees  planted  are  growing  and  thrifty  ; 
and  whether  the  planting  or  removal  of  forest  trees  has  produced  any 
perceptible  climatic  chatiges.  « 

Much  time  has  necessarily  been  occupied  in  comparing  the  replies  to 
these  circulars  and  tabulating  them.  The  results  thus  obtained  will 
furnish  much  valuable  material  for  another  volume  of  reports  on  for» 
estry.    Meanwhile  the  returns  may  be  summarised  in  part,  as  fbUowe : 

PBESE17T  FOREST  ABSA  OF  THE  STATES  AND  TSSBIT0BIE8. 

The  extent  of  our  national  territory  is  so  great,  so  much  of  it  is  yet 
but  sparsely  settled,  and  so  much  still  unsurveyea,  that  it  is  very  diffi- 
cult to  ascertain  with  accuracy  how  much  of  it  is  clothed  with  foretits. 
In  taking  the  la«t  census,  the  General  Government  endeavored  for  the 
first  time  to  take  account  of  the  forests  of  the  country  in  anything  like 
a  complete  manner.  Hitherto,  it  had  only  taken  account  of  those  that 
were  embraced  in  farms,  which  left  a  large  amount  of  forests  unoonaid- 
ered.  The  compilations  of  the  last  census  have  given  us  a  very  valoa* 
ble  body  of  information  in  regard  to  the  wooded  area  of  the  ooontiy. 
With  the  aid  of  that  census  and  other  sooroes  of  infimnatlon  the  «»» 


Digitized  by  VjOOQ IC 


ED  STATES. 


The  Sm 


Forest  area.  Farm  area. 

j4cres.  Acres. 

200, 000  300,  000 

300, 000  800, OOD 

650,000  1,700,000 


Digitized  by 


Google 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


« 

r^ 


§ 


I 
1 
g 


e 

ON       00 

■is  ao 

f  § 


I 


S 


e 

^ 


•t*r 

7^- 

Tr 

— 

^:: 

:•■* 

■i;; 

.'••^ 

^ 

.''':; 

n 

W' 

7; 

'.*:" 

vj; 

•T 

^ 

~ 

V? 

;V'- 

?!T 

''I; 

— 

^ 

^ 

vi^ 

s 

J 

ffl 

'S 

:':7 

v;-: 

;':/". 

v^ 

\y. 

*'A' 

;»  V 

;:: 

:/. 

^T 

;':.*: 

-:■: 

:■.•' 

''.'• 

^ 

•>.-: 

:.l' 

.v; 

•y;- 

:^'/ 

/?*' 

:>.-; 

^;;: 

^••1 

•\\ 

'•.-.* 

'•;• 

•  'V 

■\: 

;-:i 

;:■'. 

:;.■. 

■;*• 

•  V* 

-::. 

■;•: 

v: 

•;/-: 

:v; 

p 

••-•- 

'!" 

■::'; 

•}:: 

■::• 

■'•':• 

'.'.■; 

,-,v 

'..*,'* 

;;.; 

••> 

^y: 

'•''i 

•:V; 

>iT 

■'*.': 

*•'.•* 

::•:- 

-';-. 

i:;- 

:?: 

v.-^ 

u 

^•.* 

.'.-*. 

V:v 

.*,': 

y.: 

,\l 

•.•.*.* 

•■■'-': 

l-~: 

'*,' 

v.- 

;::• 

::- 

:';; 

-■;■ 

•", : 

;■.'; 

'::; 

;.;: 

"•"•' 

rV:: 

'.": 

'*.'' 

v* 

::.■ 

■;  ■  f 

;';;; 

.'-■■•"- 

•r 

'•:':'■ 

':'.'- 

:':: 

■-;; 

^'r: 

0 

•:;: 

•"'.".'• 

■■V 

;*.*: 

H: 

}lv 

':.< 

•/:': 

'V. 

■;> 

'':.' 

it* 

•.V 

v.'.i 

;;;:V 

f-' 

Vv" 

.1; 

it' 

::l 

■"! 

ViC 

Vv. 

;:rf 

-;• 

'•['• 

'-•': 

J".V- 

.'.'•• 

;V; 

'i; 

:':'.• 

'.;. 

vX 

•;.': 

;.;: 

b| 

|- 

■  v'l 

■f:- 

':':• 

s:^ 

i? 

■'•'/. 

:^l 

>.V; 

:-t: 

-v/ 

■':':': 

:■:-*: 

*■ 

>■; 

/.v. 

';."; 

V'*' 

/Jf 

>■:■' 

.'.;•; 

:>; 

:;•. 

•''•'. 

■'-^ 

;."•*: 

;.*■ 

X^: 

:':':■ 

1"?^ 

■>.V- 

*'; 

'"•I 

V;! 

;>> 

.'*: 

t*'-' 

:*:;' 

•:.'i 

+■■ 

'"?' 

•Vv 

>i^ 

,•;* 

'-'•:. 

\:\ 

Vv 

:■'''■ 

•;'.'• 

•.\' 

.•'■ 

i]\ 

)^: 

-'•' 

:'^'.' 

>': 

:.-; 

•^*' 

r}.; 

.:" 

r-'l 

•>:: 

"^ 

Vv: 

^ 

Xv 

:••■ 

.'•V. 

•^ 

S'-- 

:'■'*■ 

iv ' 

:.': 

>■;". 

*VI* 

■V;'. 

::^ 

'^;,' 

..!v 

IS 

/■:* 

>•■ 

:'."'.' 

:"•• 

;;:. 

;;': 

'.'•}■ 

•;■:* 

:':;■ 

::: 

'.'.". 

'•;• 

*.". 

;-.*. 

:•:: 

•"*•:•' 

.,.'.' 

,*.',* 

-.V; 

'.•':': 

;*v 

:*•:> 

3^- 

'//,' 

^^ 

V:_ 

::': 

>;; 

^ 

.'v* 

''• '. 

'>'.'.• 

-:.\ 

'y.\ 

■'!■> 

.'».- 

•fe 

•«'? 

&;. 

',".'■ 

■//: 

t 

V' 

::V 

•-'•; 

•V; 

;y. 

•**.'i 

•:•': 

f,^: 

T^ 

'•'':: 

3?. 

";*■* 

••v- 

:•■: 

:■•/ 

.-A 

V 

"/.":'■ 

■•■-'•. 

.'■*•.' 

.'-','* 

y:'. 

... 

•'•'•' 

^; 

.;;;; 

''/:'' 

•vS 

v;i 

•:;; 

.'•;: 

■•'• 

■'.'>j 

4 

','/. 

■.V 

:>i 

i,v 

'M 

:S 

1^* 

";-: 

*•'' 

-Vi 

I£^ 

vv 

'.''. 

•  •• 

>*:: 

.•'.•' 

.%q 

■'(5 

3>. 

:'.' 

'.'•'■, 

•y. 

•■^ 

•i^ 

H 

'•A' 

-S. 

jtff 

••  * 

■rV 

•'.i- 

*•*,{ 

:■:■: 

:':•■ 

r>: 

Vv: 

'•*,'•  \ 

vl' 

ii 

!2;' 

■'■■:: 

'.-'.. 

.;•. 

-y 

V' 

:■*; 

•*.: 

*i-. 

;>: 

V:' 

>■;■ 

'•:: 

-*■-: 

*:^: 

v'j 

..••.*• 

-*.;J 

? 

';l' 

":■ 

V-. 

1^ 

-''i 

v^ 

.--: 

:,'! 

v":'- 

;'.; 

vf 

.*:; 

H: 

-.vr 

*' '.' 

::f: 

v'>* 

•'•'•!' 

3i 

*.n' 

]:: 

:':! 

y^: 

4 

}:'? 

^ 

,;,, 

V.'": 

;'•.' 

>^ 

>^ 

iji 

;•:: 

:•> 

.'■'. 

y*- 

■if/: 

'x* 

','.V 

•.■.'• 

'■^ 

?: 

>':'. 

:v*. 

*.  ;*. 

•:• 

■:>} 

'.:■ 

'-'f 

f: 

*.:; 

■Vv 

••'• 

:•:•: 

::-" 

;.'•:; 

'::i 

'.''.*: 

■ir 

.'.';' 

.v'l- 

*.'•*- 

•  ;. 

V.'\ 

.'.': 

'-: 

•■  ■• 

V-.' 

:'.;; 

■;'•. 

■  ■.^; 

"v^-" 

-•V^ 

v;. 

•;.•: 

■•^:-- 

v.-: 

^■: 

:•: 

■V*; 

.•'.'; 

;;'• 

>".- 

'•'A 

i'; 

r 

••-*. 
■--k. 

"■••' 

*.v 

'•V 

.*'"• 

•::, 

'•'i 

■;.;.-■. 

/■■ 

:'.;■; 

/•*.- 

V* 

1-. 

':'; 

■  v! 

:•-"• 

ft* 

":•*•! 

:■;• 

::^ 

t' 

•:'^ 

VV: 

Ul 

:v' 

^^-' 

;v< 

•'•'•" 

:■;:'; 

■•'': 

'.•'•: 

0;; 

■:!: 

'•'i'. 

:;: 

ij' 

•;'-; 

yJi 

$i 

*;■• 

:•;:;' 

:  :■: 

:*•:' 

•'!•: 

I'r' 

^*- 

I'vi 

■::••. 

W 

;■: 

::* 

'•'•r 

'•/:'{ 

..'.- 
'-;: 

:-.•; 

;•!■ 
*', '■ 

.■.*; 

.*.■* 

'•__: 

:;••': 

.V> 

'.'!•; 

■•*-■'. 

N^ 

:*i 

y.) 

*'•*'" 

•*' 

i;'. 

v^ 

':'{ 

;.;..■ 

':i 

•'•■■t 

Si} 

'-"■*;' 

'■-•'. 

\\\ 

•:;- 

'•/*•- 

vH 

v'.'. 

',•*.- 

:!•! 

".'.' 

-,.'; 

Vt* 

:>: 

V:'. 

! '' 

::V 

'•:'' 

•^i 

Vt^ 

'^.i 

.>.v 

•>:' 

•;:• 

:V" 

/''. 

•••- 

>ii 

:■:■.' 

'•*.' 

'i^f: 

?v; 

'/'/. 

•\l- 

V:> 

•v' 

'•U. 

■$ 

}'•' 

Xv 

•(^^ 

■ii 

^v 

;-x 

■•**•; 

i;: 

;V: 

'••v 

■'''.',• 

ii^' 

'•■'f 

^>'i 

.'."0: 

■:*■•.■ 

■^^ 

•s^ 

'rf 

V;V 

'■':': 

;>i 

^ 

'v. 

•:)^ 

Vt*" 

'i'/- 

^r. 

kS 

i^ 

yt'i 

s* 

;:■;: 

Sy 

'A 

•Ky 

$v 

'jr: 

^•7 

f\ 

>^^ 

1 1  • 

X^^ 

:••• 

■'.'■' V 

:vi 

a;^ 

'i::: 

^U 

1^ 

y.y. 

:'•'-*; 

V''l 

•:••:■'-■ 

•/.'' 

■•'.'• 

v'.'.«' 

^t:- 

^i 

;:^ 

h 

l.^; 

^S 

:*":' 

^% 

i't 

'■^ 

■^■ 

id'. 

■r'r 

Ll'i 

^r 

^*- 

bi 

/v? 

fi: 

t*T 

>ii 

rr 

Tf 

:^ 

b^' 

1=^ 

T? 

T-l'' 

T^ 

^'f 

¥rt 

rr 

r-* 

;-■= 

.^: 

%-• 

l^! 

;*" 

'> 

•^'  i 

'I* 

;c; 

--C 

«*4 

=1= 

l*^ 

?' 

t-* 

<- 

**! 

*1- 

Ul 

a  j« 

=-* 

--7 

^; 

-'^ 

-]  = 

:.-, 

*!-' 

y. 

1  •■ '. 

'> 

'-* 

s;: 

\" 

;.• 

:!b 

%-■ 

-'I 

.S 

V:- 

"r* 

M 

^? 

1?* 

>; 

»!. 

v: 

^^ 

-*r 

^';- 

>\ 

V 

^i^ 

•I' 

'-* 

'/ 

:*[ 

;r. 

.-;: 

t:i 

a  V 

'T- 

■■;» 

'rl 

'Z^ 

=!* 

^ 

,>c 

--f 

s 

I'l 

t^- 

>; 

-;-- 

:> 

K^ 

=~t 

-i 

Ji 

^> 

•:: 

;-- 

ii 

]'~ 

t  *• 

'-^ 

;*  . 

*.t 

tC 

^r 

t-l 

■;- 

'•:1 

'.".' 

',-: 

1 

:-r 

^ 

K-- 

>! 

-  j" 

t-» 

:1- 

»"r 

'\' 

E 

>; 

-.= 

;'^ 

■;-* 

v' 

'r- 

l-'I 

J  .^ 

■'*- 

:*J 

:'- 

"'t- 

**' 

-'s 

5% 

='- 

* 

»:- 

H' 

\k 

1-^ 

=:; 

;-l 

r,: 

^'~- 

--■1 

>" 

^>- 

;=; 

;-- 

;=' 

31 

:r^ 

iV 

\'\ 

'.^ 

I  * 

,':r 

':/: 

T^: 

»:. 

:--'. 

;~t 

-A 

<-- 

>\ 

i 

>^ 

? 

2^ 

r;T 

;-;' 

=^- 

l-i 

:U 

f-^ 

■i 

i 

■i^ 

;4 

-t* 

'*( 

Is* 

*'.- 

I'l 

jT; 

>;= 

'".,* 

T-r 

'\' 

\~\ 

<- 

=!- 

!c 

!f 

~i: 

■;% 

•:-- 

1:1 

&" 

Ul 

=.^ 

=  :-- 

;-; 

'.'■  I 

'^i 

-^- 

;<: 

^.: 

-4  = 

'-^ 

=: 

I'l 

.'-. 

"'•J 

=v 

>^ 

'H 

^ 

^-' 

^> 

:-i 

'-:-' 

-;- 

T-r 

.:r 

;'; 

=  •: 

:;  = 

-•j« 

'-'■ 

*:r 

-4 

■■-• 

i.. 

-■   ;■ 

iC 

•* 

— * 

'   \ 

=  i 

:4 

-w 

■F-^- 

— * 

4w 

tiy 

.'j« 

rr 

9C1 

T'f 

s's^ 

,-^ 

LL 

^^ 

e.« 

3 


I 


Digitized  by 


Google 


DIVISION  OF  F0BE8TBT. 


18? 


(leavor  bas  been  made  to  ancertain  with  $ri*^ter  preoision  the  extent  of 
oor  forests.  Still  it  is  difficult  to  ascertain  their  locality  and  extent 
with  that  degree  of  accuracy  that  is  desirable.  It  has  been  a  matter  of 
gnrprise  not  unfreqnently,  in  making  inquiries  on  the  subject,  to  find 
iiow  little  accurate  knowledge  persons  ha^e  of  the  forest  condition  of 
their  own  State.  Most  widely  discrepant  accounts  have  been  received 
from  persons  living  in  the  same  State  or  Territory.  In  several  cases 
the  State  officials,  when  applied  to,  have  been  able  to  give  no  satisfac- 
tory information.  There  seems  to  be  no  accepted  standard  by  which  to 
determine  what  shall  be  classed  as  forest  land,  how  abundant  the  trees 
mast  be  or  in  what  proximity  to  each  other,  in  order  to  bring  them 
within  the  olassiflcation  of  forest,  in  distinction  from  waste  or  pasture, 
land.  It  is  not  claimed  that  the  following  table  is  minutely  accurate, 
bat  it  Is  believed  to  be  a  closer  approximation  to  a  correct  representa- 
tioD  of  the  present  extent  of  our  forest  area  than  has  hitherto  been 
given.  As  showing  at  once  the  distribution  and  relative  amount  of 
forests  in  t^e  vari^ms  States  and  Territories,  another  representation  has 
been  made  graphically ,  and  is  herewith  also  shown: 


StoiltOoib 

Total  land 

W§K9t^9t9t^ 

Mt  ID 

total  MMi 

▲U»nM ..... ............ 

^ri«oQ« «.»..•  ..i^.. 

ArkMiMi 

r^'-riii«..... ..........     ......„........  —  .. 

Aore$, 

82.985,600 
n  268.  800 
88,»48.»i0 
80.827.800 
00.882.800 
8,100.800 
84.528.000 
1.854.400 
84.  718,  000 
87.  747.  200 
68.045.600 
86.  840.  000 
88.082.400 
86.504.000 
62,  286,  OOO 
26.600.000 
20,  068.  800 
10.  132.  800 
6.3iO,4(K) 
6.  145.  600 
86.755.200 
60.  Ml,  200 
20.  657.  600 
48.  900.  400 
02.  908.  400 
48.  758.  400 
70,  283.  600 
6,  76a.  200 
4,ni.200 
7H.  874.  4iK) 
80.  476.  800 
81. 001. 200 
28.086.400 
60.518.400 
28,790,400 

aw,4oo 

10.808,800 
26,720,000 
167. 865.  600 
62,601.600 
5.  840, 400 
25,  680,  000 
42,  bOrj,  200 
15.772,800 
84,848,000 
02,448,000 

A^rm. 

17.  500.  000 
10.  OOO.  000 
90.000.000 
90^000.000 
10.000,000 

8,000:000 

800.000 
90.000.000 

18,  000.  000 

10.000.000 

8.500.000 
4.600.000 
2.800.000 
8,500.000 
12.800,000 
18.000.000 
12,000.000 
9.000,000 
1,000.000 
14.000.000 

80. 000. 000 

18.  000.  000 

16.000.000 

28.000.000 

1.500.000 

^000.  000 

8,  000.  000 

8.880.000 

8,000.000 

8.000.000 

18.000.000 

4,500,000 

20,  000.  000 

7,000,000 

200.000 

8.000,000 

11.000,000 

40.000,000 

4,000.000 

],900,(«JO 

13. 000,  000 

20, 000,  000 

9,000,000 

17,000.000 

7,800.000 

8BL1 
90.0 

Cthndo    ..^..........^ 

8.9 

r, 

47.7 

V, 

a? 

0i7 
80.0 
44.6 
89.7 
8L7 
10.6 
8ftl 
68  8 
44.0 
86.4 

^***»w  .■..••..*••  •..•••  •■■^■■. ...■•••.•••..•••«.... ....... 

nitAot*...^ « ......^ 

^^^i^cy......  ..•■.•  ......  ...•..■....••■...••.....»..•.•■• 

)}»nr»*n«  ^.. 

MMMwhttMito  ..•••«..• .••.....• 

^ H^ If *Q .  ........•.*•.•..•.•..•..•••.....«.■.•...•..••....«.. 

MillttAMltA  .•..•.•.•••••••••••.••••..•••••...•.•..••••«■••.. 

it:^J(1"r: ::::•• 

Ai^liniAkft  ■....•.•.■...•■«..■•.••..•■•••.........•.•■•....■• 

20.9 
8.1 

X9 

Sew  If Hxioo............ •••.••.••....«.••..••  ••..«•*•..•....• 

North  CaroUn* 

62.0 
48.8 
10.2 
96.2 
67.0 

17.8 

Orgon... 

i».0 

P^rvAjIrtinlA 

24.8 

8polh  CmrulliiA... 

Trjaa ^ 

UlAh 

28.8 
46.6 
41.2 
2S.2 
7.6 
32.5 

^rjnUlft.  •••■.. a. ...a. ...... a*. ..■....•.••••••  •.«■•■  ........ 

60.6 
44.3 

Wvinnla* 

57.0 
4&8 
10.9 

1,884^070,400 

480.980,000 

26.4 
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DISTBIBTJTIOSr  OF  THE  FOBBSTS  OF  THE  UNITED  STATB6. 

In  the  TTnited  States,  exclasive  of  Alaska,  the  District  of  Columbia^ 
aD(l  the  Indian  Territory,  there  are  38  States  and  8  Territories,  making 
a  total  of  46^  The  saperficial  area  of  these  46  is  2,800,107  square  miles, 
or  1,856,070,400  acres. 

The  total  forest  area  is  489,280,000  acres,  or  26.4  per  cent,  of  the  sn- 
}>erficial  area. 

The  group  of  States  and  Territories  lying  west  of  the  ninety-fifth  me- 
ridian, viz,  Arizona,  California,  Colorado,  Dakota,  Idaho,  Kansas^  Mon- 
t^ana,  Nebraska,  Nevada,  New  Mexico,  Oregon,  Texas,  Utah,  Washing- 
ton, and  Wyoming,  have  an  area  of  1,900,159  sqnare  miles,  or  1,216,101,600 
acres,  which  is  65.5  per  cent,  of  the  whole  area  of  the  United  States, 
with  the  exceptions  above  noted. 

The  area  of  forest  in  this  gronp,  exclusive  of  the  Indian  Territory,  is 
only  184,800,000  acres,  or  15.2  per  cent,  of  the  superficial  area. 

If  California,  Montana,  Oregon,  Texas,  and  Washington,  which  con- 
tain the  largest  proportion  of  woodland,  are  left  out  of  the  calculation, 
the  superficial  area  of  the  remaining  States  and  Territories  of  the  group 
would  be  751,776,000  acres,  being  40.5  per  cent,  of  the  United  Stat^ 
only  59,800,000  acres,  or  8.1  per  cent,  of  which  is  in  forest 

The  group  of  States,  30  in  number,  lying  east  of  the  ninety-fifth  me- 
ridian, have  an  area  of  1,000,000  square  miles,  or  640,000,000  acres,  being 
34.5  per  cent  of  the  whole  area;  304,280,000  acres,  or  47^  per  cent  of 
which  is  in  forest 

The  Eastern  and  Northern  States  forming  a  part  of  this  group,  viz, 
Maine,  New  Hampshire,  Vermont,  Massachusetts,  Rhode  iSand,  Con- 
necticuty  New  York,  New  Jersey,  Pennsylvania,  Delaware,  Maryland^ 
West  Virginia,  Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin,  Minnesota, 
Iowa,  and  Missouri,  have  an  area  of  313,547,200  acres;  139,lb0,000  acres, 
or  44.4  per  cent  of  which  is  in  forest 

The  Southern  States,  forming  a  part  of  the  group  east  of  the  ninety- 
fifth  meridian,  viz,  Virginia,  Kentucky,  Tennessee,  North  Carolina,  South 
Carolina,  Georgia,  Florida,  Alabama,  Mississippi,  Arkansas,  and  Louisi- 
ana, have  an  area  of  326,421,600  acres ;  165,100,000  acres,  or  50.6  per 
cent  of  which  is  in  forest 

It  will  be  of  interest  to  notice  that  while  the  section  or  gronp  of  States 
west  of  the  ninety-fifth  meridian  contain  65.5  per  cent  of  the  whole  su- 
perficial area,  it  contains  but  37.8  per  cent,  of  the  forest  area  of  the 
country ;  and  the  group  east  of  the  ninety-fifth  meridian,  while  it  con- 
tains but  34.5  per  cent  of  the  whole  superficial  area,  contains  only  62.2 
per  cent  of  the  area  of  the  forest 

The  group  of  19  Eastern  and  Northern  States  contains  16.9  per  cent, 
of  the  total  superficial  area  and  28.4  per  cent  of  the  forest 

The  group  of  11  Southern  States  contains  17.6  per  cent,  of  total  super- 
ficial area  and  33.8  per  cent  of  the  whole  forest  area  of  the  Uniteil 
States. 

The  Western  group  contains  889,680,000  acres  superficial  area,  or  272.0 
per  cent,  more  than  the  Southern  group,  and  only  19,700,000  acres,  or  4 
piT  cent  more  of  forest  area. 

COST  OF  FBNOBS.  ^ 

The  cost  of  building  and  repairing  fences  in  the  United  States,  for  1879, 
according  to  the  reports  of  the  last  census,  amounted  to  $77,762,47:$. 
East  of  the  ninety-fifth  meridian  there  were  239,147,208  acres  of  Iati<l 
embraced  in  fhima.    The  cost  of  building  and  repairing  the  fencpa  on 
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these  farms  was  $66,327,1079  or  84  per  oent.  of  the  cost  for  the  United 
states.    The  average  cost  per  acre  was  27.3  cents. 

Now  if  this  whole  section  was  nnder  the  operation  of  the  <<  stock  law^ 
the  annnal  saving  in  timber,  time,  and  money  would  be  immense,  while 
the  advantage  to  the  yonng  growth  in  the  forest  woold  bo  iucalculable. 
For,  next  to  forest  fires,  hogs,  cattle,  and  sheep  are  most  destructive  to 
yoang  forest  ts-ees. 

For  example  and  comparison  in  the  cost  of  the  two  methods,  take  the 
county  of  Mecklenburg,  in  North  Carolina.  This  county  has  had  the 
'^  stock  law  ^  in  force  for  many  years.  According  to  the  census  reports 
it  had  146,243  acres  in  farms.  The  cost  of  building  and  repairing  fences 
in  1879  was  $6,215,  an  averfvge  of  4.3  cents  per  SKsre.  If,  therefore,  the 
cost  of  building  and  repairing  the  fences  on  fEums  where  the  ^^  stock 
law"  is  in  force  is  4.3  cents  per  acre,  then  at  the  same  rate  for  the 
239,147^08  acres  in  farms  lying  east  of  the  95th  meridian  the  cost 
would  be  only  $10,283,329,  an  annual  saving  of  $55,043,778,  or  an  av- 
erage of  $15.59  to  each  tBain. 

BZPOBTS  AND  IMPOBTS  OF  WOOD. 

[Vnm  the  Bnxeaii  of  BtatJitto.] 

Exporti  of  woodj  and  wumufottiwrf  of;  aUo  firewood,  §awed  Umbor,  ikooiOf  ikingUe, 
ttoMt,  And  keadingt,  and  timbor  kowidf  iowod,  or  in  log$,  ^o.,  yaorf  ending  Jume  30, 
16b4  amd  1885. 


lasi. 


Artlelfli  Buan&etared  In  wUnh  wood  !■  Iho  ohiof  nuitarlal  ..•.••^.••...^. 

Agrioaltanl  lo>plemeDta ..^...m. ..—•.....••••.••••...•••••. 

Btfk,  uid  «ztrMt  ot  fortMining ....m...^...,....^............... 

BUUard  Mid  dooI  tables,  and  pArteof ...••..•«..•«•..•••.•.«»••..• 

CarrtagwMad  hone  ears,  ana  i>arto  of.. ..«.».•.•«••.•.•. ••..—..^..•m.. 


Aodfreifflit . 


Malchet 

Mosleal  iastnunento ^ 

SftTftl  itoreo,  tor,  pitch,  toxpontine.. 
Splrito  of  torpeatiao .,.^..... 


134. 376^  U8 
8,443,250 

292,851 

66, 881 

1,682.459 

1,444.089 

108.809 
1,078.118 
8, 119. 200 
8,885,600 


•19.4401442 

2.601.119 

840^218 

49.709 

1,485.475 

809.068 

09.840 

941.844 

2.294.508 

2.000,281 


Tolid  .••••••• 


89,288,886     •80.208,994 


^Showing  o  doonooo  for  tho  7«or  ondod  Juko  80, 1886.  of  19.019,091. 

Siatomont  iAowimg  the  value  of  wood,  amd  wum^faoiwee  of  imported  into  ike  United  States 
yean  ending  June  90,  from  ld70  to  ld85,  inolueive. 


Toon. 


1873. 
l»73. 
1974. 
1875. 

W7. 
IB78. 

im. 

1880. 

im, 

U83. 
188. 

mi. 

18». 


Ttooofdntj. 


•718.800 
1,835.000 

1,822.220 
2, 114.  U7 
2.  357,  738 

2,  052.  072 
1,445,818 
1,362.008 
1.  543,  847 
1,  677,  4^8 
2,9H5,G04 

3,  657.  343 

4,  4!M.  Sue 
4.  565.  iifA 
4,  353,  MO 
3,620,021 


DntUblo. 


19.121,548 
9, 053.  300 

9. 31(i,  252 
U,  21^,  570 
8. 87J,  112 
6, 757,  995 
4, 72  \  392 
8,90.s,  t80 
8, 78'  710 
8, 97K,  1182 
e»  159  iiKO 
7, 4So,  BIO 
8.967.291 
9, 631),  ^104 
9.887,833 
9^108^041 


Dmty. 


91.976, 
1«984. 
2,0*;8, 
2,143, 
1,656. 
1.114, 

985. 

865. 

849. 

033. 
1. 336, 
1,536. 
1.686, 
1,703, 
1,600, 

1.4iil 


000 
153 
8u2 
03O 

84U 
K'i 
535 
951 
448 
952 
025 
867 
098 
81C 
Ml 


KoTB.~lDblQdea  Is  tho  **froe  of  duty"  list  for  1884,  uo  1,982,674  nflitMd  dei,  vahied  at  9882^718.89. 
la  1882  tho  importa  of  paj>or  pulp,  mootly  wood,  omonntod  to  1^820,888  ponndo}  in  1888  to  2i(K)2,290 
9t«adit  Md  ia  1884  to  16k780,400  pouadflb 
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KANTTFAOTTTRXB  OF  WOOD. 

(FvQB  lk«  OiBiit.] 

Oomparimmi  of  tfiM  0f  ike  ipedyied  indtutriet  wing  wood  or  otkor  foroit  frodueU  antireijF, 
or  M  ikdr  priwApal  WMkUiriaL 


Indofltilet. 


AgiieiUtiiral  trnpttrntalt.  ..^ «.m. 

j^nifloUlUmlM.V. 

Baaketa ...••••m*.....— .m........ 

BiUiard  UblM ^...^ 

Boze*.  oigar .^.. 

Boxen,  wcxtden,  paoking 

CftrpeU,  wood ••..•.^.. 

Carnage  and  wagon  matartala.... 

Cairiageaand  aleda.  ohildreu'a 

Carriagea  aod  waguna 

Cars,  railroad,  •trert,  and  repairt,  not  In- 
oludinii  atfMun  railroad  MtabliahmenU. . . 

Cbarooal .^ • j. 

Cigar  molda  ...........................m.. 

Clookoaaea —^ • 

Coffina 

C00|Kirag« ^^rnrn 

Engraving,  wood..^...... 

Furniture , — 

FnniUnre,  ohaln.^.^ ..^ 

Bandlaa,  wooden .^. 

Kindling  wood 

J«aata ••••••... 

Looking-glaat  and  piotoM  framag 

HaU^bea. 


63 
U,847 


170 


KoitelaandDattama mm 

llufioal  Inatrnrnentai 

Hot  apeolAed. .••.•••••••. .^.i 

Organa ,.^. • 

Planoa • 

BefrigHratom 

ftaah,  doura,  and  blinda 

Sewing  Ria4-hiuo  caaet.. ...,.••«••, 

Bbip-bniMing    ,.•, 

Tojaand  games 

yen««er1ng 

Waahing  maoblBM  and  Wflngart. 

Wb*^lbarrowa ••••••, < 

Wbeelwrigbting , 

Windrailla ^ , 

Wood-pulp , 

TToiNi  turned  and  «aiTad  ,« 

Wooden  ware ^ 


Total. 


1S70. 


It 
& 


S,  ore  tai,  4T8.  ns  |8|^  068, 875^ 


127 


4^9 


642 
4,061 


6,423 
639 


Valoe  of 
matarialft. 


TaJue  of 
prodaota. 


158,109 


4, 236, 745 


604,780 


8,222,483 


40S.  881     1, 43Z  833! 
22,787,341   65,362,837 

18^117,707  81,070,784 


71.470 


lit  430 


l,413.07g;    4, 026.  OHO 
12,  831,  706.  26. 863,  734 


21. 660.  837  67.  062, 547! 
8,070.7431  10,567.1U4 


70  486. 642'  030. 204 
60  187, 6:i7i  606, 703 
820     2,406,313     5,068,805 


27         102. 400l        506. 463 
1,606   17,681,814   36,ri6.M)6 


762 

■*io 
"si 


8.258,394 


128,018 
'i06,'42O 


8  20.600 

733'     1.648,0(18 
269     1. 623,  «M 


17.010,828 
"  Mi"  760' 
"*47i'7io 


1888: 


it 


Value  of 
materiala. 


Yalne  of 
product*- 


1,0451881,581.1701 


18. 


10, 


831 

304 
46 
2-Jl 
60! 
5 
412 
67 
t.841 

180 
176 

3 
2 
760 
(.808   18. 

167 
;,843,  81, 
8H4!    4. 
806| 

213     1, 
02! 

645>    4, 
87     4, 
880 

84 

nil  8, 

174,    6. 

7l! 

L,8k8  80. 

18     I, 

l»18fi   18l 

106 

5 

61 

22 

701 


81.860 

8b7.031. 

1,  OW).  466 

1, 380.  700 

7,674.021 

23.600 

4, 7H1.  095 

868.054 

80. 507. 086, 


in.f40.4M 

137,  rJ4 

1,  9W.  ^^l 

t.  8110.  7M 

2.9U3.4G5 

12.&C.068 
102. 170 

10. 114.  3:3 
i,  677.  778 

M.  051, 617 


780.871!  «7, 
8m  785 

66.210; 

10000 
778. 222     a 
441.  004  88. 

68.605: 
416.  768,  68. 
448,  438: 
607.890J 
403.  010 
221  806; 

ta\  8a' 

808.668J 

108,8081 


807.601 
076.640 
111,  CO 
50.500 
167.710 
714  770 
734.728 
087. 0U2 
807.828 
666.606 
4M.868 
766.208 
606.210 


886.  7T« 
6018S8I 

10 

8H1.842 
700.  010 


272.850' 
4,050,101 
4.  142.  124 


50 
710 
287 


736.858 
505.888 
137.  Wt3 
687.648 
101.  6Si 
703,677 
523.504 
010.835 
040.030 
635.720 


§88.746 

188.472 
264.  la 
738.731 
021.325 
004,037 
800.327 
502.618 
201206 
182.714 
227.882 
801858 

ojas42 

260  048 

no,  118 

286.474 


30, 200i  138, 876. 830  831.  27 1, 210  86, 843  288, 0S3. 080r46«,  078. 165 


OrOBXiJSB  OB  DEOBEASB  OF  FOBXSTB. 

The  information  gained  in  re^ply  to  the  oironlarasent  out  by  the  divifi- 
ion  couflrma  the  ooiiclu8ionB  aiTived  at  in  taking  the  laat  national  cen- 
rtUH,  and  wbioh  intelligent  observers  had  reached  at  an  earlier  date, 
th>it  our  fore8t«  are  decreasing  at  a  rapid  and,  in  a  large  portion  of  the 
country,  at  an  alarming  rate.  In  a  few  of  the  Western  States,  Kansas 
and  Nebraska,  and  in  the  Territory  of  Dakota,  the  very  small  extent  of 
natural  tree  growth  and  the  manifest  need  of  shelter  fix)m  cold  an<{  vio- 
lent winds  have  led  the  people  of  that  region  to  proteet  the  existing 
forests  and  to  engage  quite  extensively  in  the  planUng  of  new  oues. 
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It  is  estimated  that  in  Nebraska  there  are  now  not  fewer  than  700,000 
icresof  planted  forest  trees.  In  Kansas  there  are  nearly  as  many.  In 
Bome  of  the  New  England  States,  also,  it  is  probable  that  tbe  wooded 
area  is  not  diminishing.  Through  tbe  illness  and  death  of  the  agont 
having  in  charge  the  northeastern  portion  of  the  country  tbe  circulars 
were  onlv  partially  distributed  there,  and  wehave  no  authodtative  statis- 
tics on  the  subject.  But  in  seyeral  of  those  States  attentiou  has  been 
directed  for  considerable  time  to  the  value  of  forests  apart  from  their  u^e 
for  lumber  and  (hel,  and  there  has  been  a  growing  diNposition  to  secure 
their  proper  conservation.  In  Maine,  which  was  formerly  our  greatest 
floaroe  of  lumber  supply,  it  is  understood  that  only  such  an  amount  is 
cut  from  the  great  pine  and  spruce  forests  annually  as  is  equal  to  the 
yearly  growth.  This  is  as  it  should  be.  The  fbrest  capital  is  not  dimin- 
ished, but  a  steady  revenue  is  derived  ft^m  it,  which  may  be  perpetual, 
while  incidentally  many  great  benefits  to  the  State  are  secured  by  such 
i  husbandry  of  the  forests. 

In  Massachusetts  and  Oonnectiont,  which  were  never  covered  with 
•Qch  ibrests  as  those  of  Maine,  and  therefore  never  offered  the  same 
temptations  to  the  ax  of  the  lumberman,  it  is  believed  that  the  wooded 
area  is  actually  increasing.  The  people  are  learning  that  much  of  their 
rough,  hilly,  and  swamp v  land  is  more  profitable  for  tbe  growth  of  trees 
than  any  otlier  crop,  and  they  are  allowing  nature  to  clothe  it  with  the 
covering  which  it  formerly  bod. 

But  in  what  may  be  called  the  lumbering  regions  of  the  country,  es- 

Scially  where  the  pine  is  abundant  or  found  in  considerable  masses, 
e  work  of  destruction  is  carried  on  at  an  alarming  rate.  The  fiarmer, 
having  a  portion  of  bis  farm  only  covered  with  trees,  wiU  almost  natur- 
ally be  prudent  in  tbe  consumption  of  them  and  can  easily  be  led  to  see 
that  to  sweep  them  off' at  once  for  cord*  wood  or  lumber,  though  it  might 
pat  a  desirable  sum  of  money  in  his  xx)oket,  would  be  to  lessen  the 
amount  and  injure  the  quality  of  all  the  crops  of  his  cultivated  fields, 
and  that  in  the  end  be  would  be  a  loser.  But  the  lumberman  is  open  to 
no  such  convictions.  He  is  concerned  with  no  cropH  except  those  of  the 
forest.  Bis  aim  and  interest  are  to  level  the  trees  and  convert  them  into 
lumber  as  speedily  as  posHible.  He  sees  in  the  tree,  or  thinks  he  does, 
•0  much  money,  and  he  aims  to  secure  it  by  the  most  rapid  means.  Ue 
has  no  consideration  for  grain  fields  or  climatic  results,  for  rainfall  or 
waterfalls,  except  as  they  are  connected  with  the  cutting  and  marketing 
of  his  logs.  Ue  is  blind  to  all  such  things.  The  same  is  true  of  the 
miner.  He  has  no  thought  of  the  general  benefit  of  forests  to  those 
living  near  them,  much  less  of  their  possible  benefit  to  those  who  are 
even  remote  from  them.  Trees  to  him  are  simply  good  for  mine  props 
or  as  fbel  for  the  conversion  of  his  ores  into  marketable  metal.  The 
lamberman  and  the  miner  alike  cut  with  reckless  profusion,  wasting 
often  more  than  they  directly  consume,  leaving  upon  the  ground  large 
portions  of  what  they  cut,  and  breaking  down  and  destroying  much  of 
the  young  wood  in  getting  what  they  seek.  Often  this  waste  and  broken 
down  wood,  becoming  dry,  is  ignited  by  some  accidental  cause  and  t>e- 
oomea  tb«  occasion  ofa  raging,  uncontrollable  fire,  which  sweeps  through 
the  ftirest,  carrying  destruction  over  a  wide  space.  Buch  is  the  condition 
of  the  forests  in  a  large  portion  of  tbe  country ;  such  it  has  been  for 
many  years.  This  reckless,  niinous  treatment  of  tbe  forests  continues 
with  little  if  any  abatement,  notwithstanding  the  warnings  which  have 
been  given  on  tha  subject  by  those  who  have  observed  it  with  a  disin- 
terested view. 
In  tha  ottitral  and  southern  portions  of  the  country  the  deatniottim 
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of  the  forests  has  not  been  oarried  to  the  same  extent  as  it  has  been  in 
the  northern  and  western  portions,  and  has  Qot  yet  excited  alarm.  Those 
poi-tlous  were  natarally  heavily  wooded,  and  owing  to  their  different 
situation  and  the  different'eharacter  of  their  wood  have  not  been  drawn 
upon,  either  for  fuel  or  lumber,  to  the  same  extent  as  have  the  forests 
of  the  North.  But  as  the  northern  supplies  for  lumber  have  been  foaud, 
within  the  last  few  years,  to  be  perceptibly  diminishing,  aud  their  entire 
failure  within  a  comparatively  short  time  is  manifestly  threatened,  at- 
tention has  been  directed  to  both  the  pine  and  the  hard  woods  of  the 
South,  and  the  lumbermen  have  been  transferring  their  operations,  to  a 
considerable  extent,  to  that  region.  Large  tracts  of  woodland  have  been 
bought  up  for  lumbering  purposes,  and  the  same  wasteful  methods  of 
cutting  and  use  have  been  adopted  which  have  so  long  prevailed  at  the 
North.  Throughout  extensive  regions,  where  the  forests  have  not  been 
visibly  cleared  away  the  finest  timber  has  been  euUed,  and  already  in 
many  of  the  Southern  States,  in  portions  which,  to  the  traveler  or  the 
casual  observer,  seem  well  wooded,  it  is  difficult  to  procure  timber  of 
the  best  class.  Agents  of  great  wood-working  establibhmenta  of  oar 
own  country  and  of  Europe  have  visited  most  of  the  accessible  forests 
of  the  South  and  Southwest  and  bought  up  the  choicest  stock  of  hard 
woods.  So  fEtr  has  this  gone  that,  taken  in  connection  with  the  reckless 
consumption  of  these  woods  which  has  prevailed,  it  has  carried  the  price 
up  to  a  point  which  indicates  their  present  scarcity.  Black  walnat, 
formerly  so  abundant  as  to  be  used  freely  for  fuel  and  for  fence-rails,  is 
now  quoted  in  the  market  at  nearly  as  high  a  price  as  mahogany,  and 
the  best  cherry  wood  is  but  little  lower.  Undoubtedly  the  States  bor- 
dering upon  the  Mexican  Gulf  and  the  Lower  Mississippi  have  an  aban- 
dant  forest  area,  much  of  which  can  be  cleared  and  devoted  to  agricult- 
ural purposes  with  manifest  advantage  in  every  respect.  But  this 
clearing  should  be  done  judiciously  and  not  in  the  haphazard  way  in 
which  it  is  now  going  on.  It  is  none  too  soon  for  those  States  to  take 
warning  from  the  results  of  the  reckless  destruction  of  forests  in  some 

Karts  of  our  own  country  and  in  European  countries,  and  begin  to  hns- 
and  their  resources  and  so  regulate  the  consumption  of  their  woods 
that  it  shall  not  impair  their  forest  capital,  but  leave  it  in  such  amount 
and  so  distributed  that  it  may  perpetually  yield  a  sufficient  supply  for 
the  economic  uses  of  the  people,  while  also  exerting  its  proper  iuflaence 
in  preserving  a  desirable  climatic  condition  and  ministering  to  the  in- 
terests of  agriculture  and  eommerce,  as  forests  properly  situated  are 
known  to  do  by  maintaining  a  desirable  degree  of  moisture  in  the  air 
and  an  equable  flow  of  the  streams. 

nVFLTTENOB    OF  FORESTS  TT^ON    THB    FLOW  OF  STRBAMB  Ain>  I7PON 
FLOODS  AND  DROUGHTS. 

Whatever  doubt  there  may  be  as  to  the  direct  influence  of  forests  in 
the  production  of  rain,  there  can  be  none  in  regard  to  their  effect  upon 
the  distribution  of  the  rainfall  by  means  of  springs  and  streams.  The 
responses  received  during  the  year  to  the  inquiries  on  this  subject  made 
by  this  division, confirm  Uie  conclusions  arrived  at  by  observations  and 
inquiries  which  have  been  made  from  time  to  time  in  this  and  other 
countries.  With  one  voice  they  attest  the  &ot  that  the  removal  of  the 
forests  from  the  neighborhood  of  streams  not  only  lessens  the  whole 
amount  of  water  flowing  in  their  channels,  but  renders  its  flow  mnoh 
more  irregular  than  before.  In  the  case  of  the  smaller  streams,  where 
the  forests  acyacent  to  them  or  in  which  they  have  their  head-springs 
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have  been  cat  ofE^  fhe  streams  have  often  been  so  redaced  as,  at  certain 
seasons  of  the  year,,  almost  to  disappear.  And,  in  the  case  of  streams, 
whether  large  or  small,  the  result  has  been  to  prodace  floods  when  the 
snows  melt  in  spring-time,  or  after  heavy  rains,  to  be  followed  by  a  greatly 
diminished  flow  of  water  afterwards,  especially  in  those  seasons  of  the 
year  when  rains  are  least  frequent  and  copious. 

As  to  the  direct  influence  of  forests  in  producing  rain  or  increasing 
its  arnonnt  in  their  immediate  vicinity,  and  their  consequent  favorable 
•  iVco^t  upon  agriculture  and  the  supply  of  water  for  springs  and  streams, 
•Itliongh  the  preponderance  of  evidence  at  present  seems  to  favor  the 
ri)iicln8ion  that  they  have  such  an  influence,  further  observation  and 
t-an^ful  and  extended  experiment  are  necessary  before  this  can  be  con- 
sidered definitely  and  conclusively  settled. 

Uardly  anything,  however,  can  be  regarded  as  being  better  settled, 
by  extended  observation,  than  that  the  forests  are  great  regulators  of  the 
distribution  of  the  water  precipitated  from  the  clouds  and  consequently 
of  the  flow  of  streams.  By  their  shade  and  by  the  obstruction  which 
they  offer  to  sweeping  winds,  they  lessen  the  evaporation  which  would 
otherwise  carry  off  speedily  from  the  ground  much  of  the  rainfall, 
while  the  loose,  spongy  soil,  formed  by  the  accumulation  of  their  fallen 
leaves,  absorbs  the  water  precipitated  from  the  sky  or  produced  by  the 
melting  of  the  winter's  snow,  and  causes  it  to  flow  off  gradually  into  the 
channels  of  the  streams  instead  of  being  allowed  to  flood  them  at  once 
and  piodnee  at  times  devastating  torrents.  It  is  a  well-established  fact, 
obvious  to  aU  whose  observation  reaches  through  any  considerable 
period  of  time,  that  with  the  clearing  away  of  the  forests  to  secure  land 
for  agricultural  purposes  or  to  convert  them  into  lumber,  the  lesser 
streams  have  diminished  in  volume  and  the  larger  streams  for  this  rea- 
son have  become  less  navigable,  and  therefore  less  available  for  com- 
meroe.  Instances  might  be  adduced  without  difficulty  of  saw-mills 
and  other  wood- working  establishments,  which  have  been  erected  upon 
streams  flowing  through  or  near  forests,  with  the  design  of  using  the 
material  near  at  hand,  where  the  process  of  cutting  away  the  trees  has 
so  diminished  the  amount  of  water  that  the  requisite  power  has  failed, 
and  the  owners  have  been  compelled  to  build  new  dams  and  duplicate 
their  machinery  so  as  to  use  the  diminished  water-supply  a  second  time 
as  the  only  means  of  continuing  their  business.  The  manufacturers  on 
many  of  our  streams  have  been  obliged  thus  to  duplicate  their  ma- 
chinery, or  to  build  reservoirs  at  great  cost,  in  which  to  store  up  the 
superabundant  water  of  flood-times  for  use  in  times  of  drought,  or  to 
supplement  their  deficient  water-power  by  the  introduction  of  the  aux- 
iliai^  power  of  steam. 

Foor  years  ago  the  State  of  Few  Hampshire  appointed  an  able  com- 
mission to  inquire  into  the  extent  to  which  the  forests  of  the  State  were 
i)eing  destroyed,  and  the  effect  produced  by  their  destruction  upon  rain- 
fall, ponds,  and  streams.  This  commission,  after  protracted  and  ox- 
tensive  inquiry,  has  recently  made  its  report,  which  is  one  of  great 
value,  not  only  for  the  people  of  New  Hampshire,  but  for  those  of  many 
other  States.  For  the  purpose  of  ascertaining  the  facts  of  the  case  thc^ 
commission  sent  out  circulars  to  the  town  authorities  and  to  many  others, 
especially  of  the  older  inhabitants,  asking  them  whether  the  amonut  of 
water  in  the  streams,  ponds,  and  springs  in  their  vicinity  had  dimin- 
ished within  their  remembrance;  and,  if  so,  whether  the  removal  of  the 
woods  and  forests  had  anything  to  do  with  it.  From  the  replies  to  theso 
circulars  it  is  very  clear  that  the  destruction  of  the  forests  has  hud 
serious  effects.    Among  the  fiiots  reported  the  following  may  be  taken 
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as  QzampleB  of  the  general  testimony :  A  small  stream  in  the  sonthem 
part  of  the  State,  in  the  town  of  Bichmond,  in  1865,  ftimished  power 
snSicieDt  for  fonr  saw-mills  nearly  all  the  year.  It  began  to  dry  np  tts 
till)  cutting  of  the  timber  oommenced  in  its  vicinity,  and  the  water  and 
tbe  woods  now  have  disappeared  together.  Li  the  adjoining  towns  of 
Fitzwilllam  and  Eindge  the  same  results  have  been  reached.  Well 
knowu  trout-BtreamSy  once  well  stocked  with  fish,  are  now  dry  one-half 
of  the  year,  the  ground  having  become'  treeless.  In  Ohesterfield  t\\v 
flow  of  the  streams  is  reported  as  more  irregular  than  in  early  tioieM. 
The  same  is  true  of  the  streams  about  Kashua.  The  Merrimac  River, 
so  important  for  manufacturing  purposes,  is  protected  finom  great  varia- 
tions in  its  volume  from  month  to  month,  by  means  of  large  ponds  and 
dams,  but  one  of  the  oldest  inhabitants  of  Franklin,  who  has  observed 
the  river  for  sixty  years,  thinks  its  volume  has  diminished  one-fourth 
in  that  period.  One  who  has  given  much  attention  to  the  subject,  is 
confident  that  the  water  in  the  Oontoocook  Biver  has  decreased  one- 
third,  even  within  twenty  years,  and  that  its  tributaries  have  fiftUenoff 
still  more.  At  Hanover,  it  is  said  the  Oonnectlcut  Biver  for  many  years 
has  been  decreasing  in  volume,  and  with  increasing  rapidity  the  timber 
from  its  headwaters  has  been  floating  by.  In  OanaJEm,  sixty-five  yean 
ago,  there  were  nine  or  more  mills :  abundant  water-power  ,all  the  year 
round ;  no  thought  of  reservoirs,  double  dams,  or  precautionB  against 
drought.  A  native  of  the  place,  returning  after  an  absence  of  thirty 
years,  found  the  hills  and  rocks  bare,  the  springs  choked  up,  and  the 
mills  obliged  to  resort  to  steam-power  or  lie  idle.  Bven  in  the  narthem 
counties,  where  the  timber  is  stiU  comparatively  abundant,  similar  testi- 
mony is  given.  In  the  town  of  Littleton,  three  of  ita  oldest  citizens 
testify  that  the  power  of  the  Ammcmoosuc  at  that  point  has  diminished 
one-third  within  fifty  or  sixty  years.  An  intelligent  observer  at  Berlin, 
on  the  Androscoggin,  says  that  the  water  in  eight  brooks  and  two  ponds 
in  his  vicinity  has  materially  diminished  withm  twenty-six  years.  Six 
years  ago  he  supplied  his  stock  with  water  from  what  was  then  an  un- 
failing brook,  by  means  of  an  aqueduct,  which  fdmished  300  gallons  per 
hour.  ITow,  that  the  trees  along  the  stream  have  been  destroyed  by  the 
woodman's  ax  and  by  forest  fires,  his  water-supply  is  cut  short  in  sum- 
mer by  drought  and  in  winter  by  frost. 

The  geological  character  of  New  Hampshire  is  such  that  it  must  con- 
tinue largely  a  wood  and  timber  bearing  State.  ^<  Nature  herself,"  say 
the  commissioners,  ^^in  the  very  configuration  of  the  State's  sur&ce,  and 
in  the  character  of  its  soil,  absolutely  commands  that  whatever  may  be 
the  preference  of  its  inhabitants,  at  least  one-hatf  of  it  shall  remain  per- 
petually devoted  to  the  production  of  wood  and  timber,  and  that  what 
nature  has  unalterably  ordained  it  becomes  them  to  accept."  Aooep^ 
iug  this  ordinance  of  nature,  the  wooded  area,  in  limited  districts,  has 
been  allowed  to  increase,  and  in  every  instance  where  the  decrease  of 
water-power  has  been  checked  or  averted,  the  commissioners  say  that 
it  has  been  by  means  of  the  preservation  or  restoration  of  the  ibrests. 
The  regulative  power  of  forests  receives  important  testimony  in  its  favor 
also  from  the  geological  report  of  the  State,  from  which  we  have  the 
statement  (vol.  1,  p.  124)  that  when  in  the  central  and  southern  por- 
tions of  the  State  the  hay  crop  has  been  cut  short  by  drought,  it  has  beeu 
known  to  be  above  the  average  in  the  northern  part,  even  with  less  rain- 
fall, and  for  the  reason  that  the  forests  secured  a  better  distribution  of 
the  results  of  rainfall  and  melted  snow.  In  short,  the  proper  storage 
and  distribution  of  our  water-supply  are  of  much  greater  importance  to 
us  than  the  amount  received. 
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The  report  of  the  New  Hampshire  oommissioners  confirms  the  conda- 
.4on8  of  careful  observers  everywhere  in  regard  to  the  influence  of  forests 
upon  the  volume  and  steadiness  of  the  flow  of  streams.  In  Europe  the 
same  conclusions  have  been  reached  by  the  most  scientific  observers. 
In  1873  Herr  Gustavo  Wex,  chief  director  of  works  undertaken  for  im- 
proving the  Danube,  published  a  paper  in  which  he  argued  that  the 
diminution  of  water  in  many  streams  was  to  be  ascribed  to  the  clearing 
off  of  forests.  He  presented  a  series  of  annual  observations  made  by 
means  of  river-gauges,  from  which  it  appeared  that  in  the  case  of  the 
Khine,  at  Emmerich,  from  1770  to  1835,  the  mean  depth  for  the  first  ten 
years  was  11  Prussian  feet  and  4.1  inches,  and  in  the  last  ten  years  6 
feet  9.2  inches.  The  decrease  in  the  Elbe,  the  Oder,  the  Vistula,  and 
the  J>annbe  had  also  been  considerable  and  apparently  from  a  common 
cause.  The  paper  excited  much  interest,  and  the  author  requested  the 
Imperial  Academy  of  Sciences  at  Vienna  to  appoint  a  commission  to 
examine  its  facts  and  statements.  This  was  done,  and  after  several  ses- 
sions, in  which  the  commission  also  took  into  consideration  the  argu- 
ments which  had  been  adduced  to  explain  the  facts  on  a  different  theory 
from  that  of  Herr  Wex,  they  made  a  report  fully  sustaining  his  views. 
The  subject  was  also  brought  before  the  Eoyal  Academy  of  Sciences  of 
St.  Petersburg,  and  a  commission  appointed,  who  fully  confirmed  the 
opinions  and  conclusions  of  Herr  Wex  in  regard  to  the  influence  of  the 
removal  of  the  forests  upon  the  flow  of  streams. 

Corroborative  evidence  substantiating  the  opinion  of  Herr  Wex  might 
be  adduced  flx>m  many  European  sources,  as  this  subject  has  received 
much  more  attention  abroad  and  for  a  longer  period  than  with  us.  One 
source  of  evidence  is  to  be  had  there  which  we  cannot  yet  furnish,  be- 
cause we  have  so  lately  begun  to  plant  at  all  on  such  a  scale  that  we  can 
draw  any  conclusions  as  to  the  effect  of  the  planting  upon  climate  or 
rainfall  or  the  flow  of  springs  and  streams.  But  in  Europe,  where  ob- 
servations have  been  made  for  a  long  time  and  in  a  scientific  manner, 
and  where  great  areas  of  ground  have  been  planted  with  trees  and  for- 
ests re-established  in  places  from  which  they  had  been  removed,  the 
influence  of  the  forests  is  susceptible  of  a  double  proof,  which  is  most 
complete  and  satisfactory.  More  than  two  hundred  years  ago  France 
became  concerned  for  her  forests,  which  were  being  rapidly  consumed, 
and  various  regulations  were  made  from  time  to  time  for  their  conser- 
vation. Arrangements  were  also  made,  on  liberal  terms,  for  the  exten- 
sion of  these  regulations  to  the  forests  belonging  to  the  communes,  where 
this  could  be  done  with  their  consent  In  the  Ami  des  Sciences^  of  De* 
cember,  1873,  there  is  given  the  following  statement  by  M.  Gantegril^ 
sabinspector  of  forests : 

Upon  the  territory  of  the  commune  of  Labrngni^ro  (Tam^  there  is  a  foreat  of  1,834 
hectaiM  (4,5^  acres),  known  an  the  forest  of  Montant,  ana  owned  by  the  oommnne. 
It  extends  nortliward  on  the  Montagne-Noir,  and  the  soil  is  granitic,  with  a  maximom 
sltitnde  of  1^3  meters,  and  a  slope  of  from- 15  to  60  in  100.  A  little  water-coarse, 
the  Cannan  brook,  rises  in  this  forest,  and  drains  the  waters  of  two-thirds  of  its  sor- 
(ace.  At  the  entrance  of  the  forest,  and  along  this  brook,  are  located  several  falling 
mills,  each  reqairln^  8  horse-power,  and  moved  by  water- wheelSi  which  work  the 
beaters  of  the  machines. 

The  commune  of  Labragni&re  had  long  been  noted  for  its  opposition  to  the  forest 
rri^ulations,  and  the  cutting  of  wood,  together  with  the  abuse  of  pasturage,  had  con- 
^rted  the  foi«st  into  an  immense  waste,  so  that  this  groat  property  would  hardly  pay 
the  cost  of  guarding  it  and  afford  a  meager  supplv  for  its  inhabitants. 

While  the  forest  was  thus  ruined  and  the  soil  denuded  the  waters  after  each 
heavy  rain  swept  down  through  the  valley,  bringing  with  them  great  quantities 
of  gravel,  the  d6bris  of  which  still  encumbers  the  channel  of  this  stream.  The  vio- 
lence of  tj^ese  floods  was  sometimes  so  great  that  they  were  compelled  to  stop  the 
warhlnm  fbr  aome  time.   'Bat  in  the  saffl|ier  time  another'  inoonvenienoe  made  its 
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appearance.  Little  by  little  the  droaii^lit  extended,  the  flow  of  waters  became  insig- 
nmoauty  the  mills  stood  idle  or  could  be  ran  only  occasionally  for  a  short  time. 

About  1840  the  municipal  authorities  began  to  give  iufonnation  to  the  population 
relative  to  their  true  interests,  and  under  the  protection  of  a  tiltter  supervision  the 
work  of  replanting  has  been  well  managed,  and  the  forest  is  to-day  in  successful 
growth. 

In  proportion  as  the  replanting  progressed,  the  precarious  use  of  the  mills  ceased, 
and  the  region  of  the  water-'oourses  was  greatly  modified.  They  now  no  longer 
swelled  into  sudden  and  violent  floods,  compelling  the  machines  to  stop,  but  the  rise 
did  not  be^in  until  six  or  eight  hours  after  the  rains  began.  They  rose  steadily  to 
their  maximum,  and  then  suosido^  in  the  same  manner.  In  short,  the  mills  were  no 
longer  obliged  to  stop  worlc,  and  the  water  was  always  enough  to  run  two  fulling  ma- 
chines, and  sometimes  three. 

This  example  is  remarkable  in  this,  that  all  the  other  circumstances  had  remained 
the  same,  and  therefore  we  can  only  attribute  to  the  reforesting  the  changes  that 
occurred,  namely,  diminution  of  the  flood  at  the  time  of  rain  and  an  increaae  of  its 
flow  during  other  times. 

EFFBOT  OF  FORESTS  UPON  CLIMATE. 

As  to  the  inflaence  of  forests  upon  climate  the  replies  to  the  circn- 
lars  arelesB  satisfactory  and  of  less  value  than  they  are  in  regard  to  the 
effect  of  forests  upon  the  flow  of  streams,  as  might  have  been  expected. 
It  requires  a  nicer  and  more  methodical  observation  to  ascertain  the 
former  than  the  latter.  The  shrinkage  of  streams  and  the  alternations 
of  flood  and  drought  are  obvious  to  all  who  dwell  near  them,  whether  they 
are  intelligent  enough  to  assign  the  proper  causes  of  them  or  not.  The 
occasional  testimony  of  the  eye  is  all-sufficient.  But  it  is  only  a  higher 
order  of  observers  who  are  competent  to  give  testimony  as  to  variations 
of  climate  and  the  extent  to  which  such  variations  should  be  ascribed 
to  one  cause  or  another.  We  shall  have  to  wait,  therefore,  until  we  have 
such  observers  in  sufficient  number  and  they  have  extended  their  ob- 
servations over  a  sufficient  length  of  time  to  eliminate  errors  which  may 
attach  to  particular  instances  before  we  shall  have  a  body  of  evidence 
which  will  be  generally  accepted  as  conclusive.  Meantime  we  most  de- 
pend upon  the  results  of  tbe  observations  which  have  been  made  by 
competent  persons  in  other  countries  where  the  study  of  forestry  has 
long  been  prosecuted  and  is  not  a  novelty  of  the  day.  We  have  some 
truly  scientific  observers  in  regard  to  this  as  well  as  other  subjects. 
They  are  doing  useful  work.  But  we  need  many  more  for  the  wide  ex- 
panse of  our  country,  not  only  in  connection  with  our  colleges  and  sci- 
entific academies,  but  in  all  our  cities  and  larger,  not  to  say  smaller, 
towns.  It  is  only  by  the  careful  comparison  of  a  multitude  of  such  ob- 
servations, reaching  through  many  years,  that  we  can  arrive  at  satis- 
factory conclusions.  No  agricultural  college  at  this  day  should  be  re- 
garded as  doing  its  proper  work,  or  as  worthy  of  the  name  it  bears, 
which  has  not  a  chair  for  instruction  in  forestry,  in  connection  with 
which  systematic  observations  in  regard  to  the  influence  of  forests  npon 
climate  are  made. 

EXTEm?  AKD  SUCCESS  OF  TREE  PLAKTINa. 

Beturns  from  the  circulars  making  inquiry  on  the  subject  show  a 
gratifying  increase  of  interest  in  the  subject  of  tree  planting.  As 
might  be  expected,  this  awakened  interest  is  most  general  and  widely 
extended  in  those  Western  States  and  Territories  where  the  natural  su})- 
ply  of  trees  is  most  deficient.  In  Nebraska,  with  the  helpful  stimulus 
of  Arbor  Day,  which  had  its  origin  there,  it  is  reported  that  7,000,000 
trees  were  planted  in  a  single  year  yid  on  a  given  day,  and  already  the 
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nnrobcr  of  acres  of  planted  forest  in  that  State  exceeds  tliat  of  the 
aatural  forest.  In  Kansas  and  Dakota  a  similar  interest  is  manifested. 
Minnesota  has  shown  for  several  years  a  most  intelligent  interest  in 
tree  culture.  The  Forest-Tree  Planter^s  Manual^  publinhed  by  the  State 
Forestry  Association,  contains  much  valuable  information  on  the  sub- 
ject of  tree  planting,  and  its  distribution  has  been  of  much  service  not 
only  in  Minnesota,  but  also  in  other  States. 

Letters  received  by  the  division  from  all  portions  of  the  country  in- 
dicate that  there  is  an  awakening  of  interest  in  tree  planting  in  every 
direction.  Of  course,  it  results  as  yet  in  the  planting  of  an  insignifi- 
cant amount,  when  compared  with  the  vast  quantity  of  native  forest 
annually  swept  away  by  the  ax  and  by  fire.  But  such  interest,  once 
aroused,  grows  in  intensity  and  spreads  from  one  to  another.  The  more 
attention  is  given  to  the  subject  the  more  interesting  it  becomes.  The 
more  one  plants  the  more  he  wishes  to  plant,  and  his  example  stimu- 
lates his  more  ignorant  or  tardy  neighbor  to  adopt  a  similar  course  and 
become  a  tree  planter.  More  and  more  a  knowledge  of  the  offices  of 
trees  in  respect  to  climate  and  its  modification,  in  respect  to  the  growth 
of  the  husbandman's  crops  and  the  comfort  and  pleasure  of  life,  is 
spread  abroad  and  gives  promise  of  a  coming  time,  not  far  dista.nt, 
when  the  value  of  trees  will  be  generally  recognized,  and  they  will  be 
treated  accordingly. 

That  tree  planting  has  been  attended  with  failure  in  some  cases  is  not 
to  be  denied.  The  reports  coming  to  the  division  indicate  this,  and  some 
are  disposed  to  assert  that  tree  planting  is  so  seldom  attended  with  suc- 
cess as  to  be  discouraging.  But  when  it  is  considered  that  many  of 
those  who  engage  in  tree  planting  have  had  little  or  no  experience  in 
planting  and  as  little  knowledge  of  the  laws  which  govern  plant  life, 
that  so  little  attention  is  given  to  the  choice  of  trees  or  their  adaptations 
to  difibreut  soils  and  situations,  and  that  so  little  care  is  given  to  the  act 
of  planting  itself,  and  so  little  subsequently,  the  wonder  should  be  that 
so  many,  rather  than  that  so  few,  trees  when  planted  live  and  thrive. 

The  almost  uniform  testimony  is  that  the  failure  of  trees  to  grow  is 
attributable  to  the  lack  of  proper  preparation  of  the  ground,  carelessness 
in  planting,  or  insufiicient  attention  afterwards.  While  it  is  true  that 
trees  will  flourish  on  poor  soils,  and  where  the  ordinary  crops  of  the 
farmer  would  fail,  and  while  on  this  account  there  would  be  great  gain 
in  devoting  much  of  our  sterile  and  so-called  waste  land  to  the  growth 
of  trees,  it  is  yet  as  true  in  regard  to  trees  as  it  is  in  regard  to  other 
vegetable  growths,  that  the  better  the  soil  the  better  the  crop,  and  that 
if  it  will  pay  to  be  careful  and  paluhtaking  iq  the  cultivation  of  the*  com 
plant  or  the  cotton,  it  will  as  surely  do  so  in  the  case  of  the  maple  or  the 
walnut 

Many  persons,  from  their  mode  of  treating  trees,  would  seem  to  think 
that  the  planting  of  a  tree  requires  no  other  care  than  is  requisite  for 
the  setting  of  a  post.  They  actually  expend  more  time  and  care  often 
in  the  setting  of  a  post,  which  they  expect  to  last  but  a  few  years  at  the 
most,  than  they  do  in  planting  an  oak  or  an  elm,  which  has  in  it  the  pos- 
sibility of  growth  and  constantly  increasing  value  for  hundreds  of  years. 
The  post  is  dead  matter ;  the  tree  is  a  living  thing,  endowed  with  a  deli- 
cate organism,  sensitive  to  whatever  it  is  in  contact  with  and  to  all  its 
stUTOundings.  In  the  case  of  the  former,  care  is  usually  taken  to  place 
it  in  the  ground  at  the  proper  depth  and  to  see  that  the  earth  is  com- 
pacted around  it  on  every  side,  so  that  it  will  stand  firmly  in  its  place. 
With  the  tree,  how  often  is  the  planter  careless  whether  the  earth  is 
excavated  to  a  suffident  depth  and  width  to  adadt  its  roots  and  allow 
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them  to  be  placed  in  their  nataral  position,  or  to  press  it  properly  aboa> 
the  roots  so  that  they  may  hold  the  tree  firmly  in  place  and  at  the  same 
time  allow  their  delicate  librils  to  lay  hold  of  the  food  upon  which  the 
life  and  growth  of  the  plant  are  dependent.  Then,  a^n,  how  often  is  it 
taken  for  granted  that  the  tree,  once  placed  in  the  ground,  will  take  care 
of  itself  and  grow  without  any  fhrther  attention.  Bo  the  tree  planter 
allows  the  grass  and  weeds  to  spring  up  around  his  young  trees  and 
absorb  the  nutriment  which  they  ought  to  have,  and  then  wonders  that 
the  tender  trees  wither  and  4ie.  Failures  in  tree  planting  are  attributa- 
ble to  ignorance  and  carelessness.  The  intelligent  and  careful  planter 
does  not  often  complaiu  of  failure.  The  late  L^nard  B.  Hodges,  super- 
intendent of  tree  planting  on  the  Saint  Paul  and  Pacific  Railroad,  and 
well  known  for  his  interest  and  success  in  forest-tree  planting,  says :  *'  I 
suppose  that  portion. of  the  treeless  region  of  Minnesota,  which  is  inter- 
sected by  the  main  line  of  the  first  division.  Saint  Paul  and  Pacific  Rail- 
road, is  a  fair  average  of  the  treeless  region  of  Minnesota,  no  better  and 
no  worse.  Now,  my  experience  in  this  work  on  that  range  of  oountry 
enables  me  to  say  with  considerable  confidence  that  I  can  figure  as 
closely  on  the  cost  of  growing  40  acres  of  forest  timber  out  there  as  any 
fanner  can  on  the  cost  of  growing  40  acres  of  wheat  or  of  com.  I  might 
truly  say,  with  more  certainty,  for  there  is  less  risk  in  raising  a  crop  of 
forest  trees."  And  again  he  lays  it  down  as  true,  and  challengQs  con- 
tradiction, that  a  crop  of  trees  can  be  grown  as  surely  and  in  proportion 
to  its  value  with  far  less  expense  than  a  crop  of  corn.  With  anything 
like  the  attention  bestowed  upon  trees  which  most  persons  are  ready  to 
bestow  upon  their  annual  crops  the  labor  of  the  tree  planter  will  be 
crowned  with  success. 

DISTRIBUTION  OF  TREE  SEEDS. 

During  the  year  several  hundred  packages  of  tree  seeds,  embracing 
thirty  or  more  varieties  have  been  distributed  in  various  parts  of  the 
oountry,  chiefly  in  those  regions  which  are  most  destitute  of  trees.  It 
is  not  possible  for  the  Department,  with  the  means  at  its  disposal,  to 
undertake  to  furnish  trees  or  seeds  of  trees  on  a  large  scale  and 
in  quantities  to  meet  the  demands  of  forest  planters.  Nor  would  it  be 
desirable  to  do  so,  perhaps,  if  it  could.  If  done  at  all,  it  should  be  done 
by  the  separate  States,  as  it  is  done  in  some  of  the  countries  of  Europe, 
where  seeds  and  trees  are  given  to  the  planter  or  sold  at  cost,  as  an 
inducement  to  him  to  plant.  AH  that  the  General  Oovemment  can 
do  is  to  fhrnish  seeds  in  small  amounts  for  the  purpose  of  experiment, 
to  test  their  adaptation  to  particular  soils  and  climates.  This  it  can 
properly  do,  and  the  results  of  experiments  thus  made  should  have  a 
beneficial  effect  in  promoting  sylviculture.  If  the  Department  had 
grounds  of  sufOicient  extent  to  enable  it  to  plant  tree  seeds  and  colti- 
vate  them,  it  might  be  well  to  send  out  trees  in  small  quantities  to  be 
tested  as  to  their  adaptation  to  various  localities. 

A  NATIONAL  ARBORETUM. 

There  ought  to  be  at  this  seat  of  General  Government  an  arboretum 
and  experiment  station  where  the  visitor  could  see  specimens  of  all  onr 
native  trees  that  will  flourish  in  this  latitude,  and  also  all  desirable  for- 
eign trees.  It  should  be  a  grand  botanical  garden  in  the  largest  and 
best  sense,  where  careful  experiments  should  be  made  ftom  year  to  year 
in  aJl  that  pertains  to  the  character  and  growth  of  trees,  and  firom  which 
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mi^bt  be  sent  oat  from  time  to  time  specimens  to  be  tested  in  other  lo- 
calities. ISo  work  of  the  (lovemment  would  be  more  legitimate  than 
that  of  providinii^nch  a  place.  None  would  be  more  serviceable  to  the 
country.  In  connection  with  similar  gardens  and  experiment  stations 
ill  the  several  States,  working  with  a  common  method  and  for  a  com- 
mon purpose,  interchanging  seeds  and  trees,  and  distributing  them 
throughout  the  country,  most  valuable  knowledge  would  be  constantly 
^'!\iued,  many  of  the  arts  and  industries  greatly  benefited,  losses  avoided, 
;md  the  prosx>erity  of  the  people  promoted. 

THE  AMEBIOAN  FOBESTBY  CONGRESS. 

Since  the  organization  of  the  American  Forestry  Congress  in  1882,  the 
Department  of  Agriculture  has  recognized  it  as  being  engaged  in  the 
same  work  as  its  forestry  division  and  has  given  it  its  sympathy  and  aid. 
One  of  the  sessions  of  the  congress  has  been  held,  by  invitation,  at  the 
Department.  At  the  annual  meeting  of  the  congress  at  Boston,  in  Sep- 
tember last,  the  Department  was  represented  by  the  Commissioner,  who 
made  an  address  in  behalf  of  forestry,  and  by  the  chief  of  the  divis- 
ion, who  read  several  papers  and  presented  a  chart,  which  had  been 
prepared  with  much  care,  showing  the  comparative  areas  of  forest, 
farm,  and  waste  lands  in  the  several  States  and  Territories.  A  reduced 
copy  of  the  chart  is  here  presented  in  connection  with  this  report. 

An  approximation  only  can  be  made  as  to  the  precise  areas  that  may 
be  regarded  as  forest,  but  no  pains  have  been  spared  in  seeking  the 
most  trustworthy  sources  of  information  on  the  subject,  and  it  is  be- 
lieved that  the  figures  here  given  represent  more  nearly  than  any  else- 
where available  the  present  state  of  the  national  domain  as  to  the  ex- 
tent of  its  forests. 

SOTrTHEBN  FOBESTRT  OGNGBESS. 

A  forestry  congress  of  the  Southeni  States  has  been  held  recently  in 
Florida,  wbich  was  well  attended  by  delegates  from  those  States  and 
by  many  others.  The  Department  contributed  what  it  could  in  aid  of 
the  congress,  being  represented  there  personally  by  this  division.  A 
committee  from  the  American  Forestry  Congress  were  also  present, 
giving  what  assistance  they  could  by  reading  valuable  papers  and 
otherwise.  Governor  Perry,  of  Florida,  was  very  active  in  promoting 
the  interests  of  the  congress,  and  at  the  opening  session  delivered  a 
very  earnest  address  in  behalf  of  the  congress  and  its  work.  The  meet- 
ing of  the  congress  continued  during  three  days.  Abundant  evidence 
was  given  during  the  proceedings  that  many  in  the  South  are  already 
sensible  of  the  rapid  and  wasteful  destruction  of  their  forests  and  of 
the  need  of  taking  measures  for  their  protection  and  preservation.  Very 
serious  inroads  have  been  made  already  upon  these  forests,  and  tlie 
greatest  source  of  wealth  to  the  Southern  States  is  being  sacrificed 
without  any  adequate  return.  The  turpentine  industry  is  prosecuted  in 
RQch  a  manner  that,  while  ruinous  to  the  pine  forests,  it  yields  but  a 
meager  compensation  tqr  the  labor  and  capital  employed,  and  in  the 
fierce  comi>etition  with  which  the  production  of  lumber  is  carried  on,  - 
the  markets  are  greatly  overstocked  and  the  product  is  sold,  in  many 
cases,  for  less  than  its  actual  cost. 

The  prevalent  custom  of  allowing  cattle  and  swine  to  range  in  the 
forests  is  of  very  great  detriment  to  them,  destroying,  as  it  does,  to  a 
great  extent^  the  young  growth,  and  thus  preventing  a  succession  of 
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trees  when  those  now  occupying  the  ground  shall  be  removed.    Th<> 
present  indulgence  will  be  dearly  paid  for  in  the  future. 

Happily  the  Southern  States  are  so  amply  stocked  with  timber  oi 
valuable  quality,  having  50  per  cent,  of  their  area  clothed  more  or  less 
densely  with  trees,  that  if  the  facts  brought  to  view  at  the  recent  con- 
LMOss  are  properly  set  before  the  people  of  those  States  there  is  reason- 
sihle  ground  to  think  that  the  destruction  of  the  forests  may  be  arrestcHl 
lK*fore  it  shall  have  gone  so  &r  as  to  imperil  hopelessly  the  great  inter- 
ests of  the  country. 

TREE  PLANTINa  BY  RAILROAD  OOMPANIES. 

In  view  of  the  great  and  constantly  increasing  demands  made  upon 
the  forests  by  the  railroad  companies  for  the  supply  of  ties  and  other 
material  for  their  use,  it  has  become  an  important  question  whether 
those  companies  should  not  plant  trees  along  their  roadway,  or  on  tracts 
of  land  adapted  to  the  purpose,  in  sufficient  quantity  to  supply  all  their 
needs,  thus  greatly  benefiting  themselves  while  at  the  same  time  re- 
lieving the  existing  forests  from  an  onerous  demand  which  is  now  made 
upon  them.  The  land-grant  companies  have  an  abundance  of  land 
either  already  covered  with  trees  or  which  might  be  planted  so  as  to 
furnish  them,  with  proper  care,  a  i>erpetual  supply  of  timber,  and  these 
and  other  companies,  by  planting  belts,  of  trees  along  their  lines,  might 
not  only  provide  themselves  with  all  the  timber  needed  by  them,  but 
could  at  the  same  time  protect  their  tracks  from  that  great  impediment 
to  locomotion,  drifting  snows;  and  from  the  fierce  winds,  which  are  a 
source  of  much  discomfort  to  travelers.  The  superintendent  of  one  of 
our  Western  roads  informed  me  that  the  expense  of  clearing  its  track 
from  snow  during  a  single  winter  was  far  more  than  would  have  been 
the  expense  of  planting  trees  along  its  whole  line.  One  of  the  Western 
railroad  companies  was  induced,  a  few  years  ago,  to  make  the  experi- 
ment of  tree  planting.  A  single  section  of  land  was  planted  with  the 
catalpa  and  ailanthus.  It  has  been  attended  with  complete  succesB.  I 
have  the  testimony  of  officers  of  the  road  and  of  those  who  were  em- 
ployed in  planting  that  there  are  now  2,000  or  more  healthy  and  thriftily- 
growing  trees  on  each  of  the  640  acres  planted.  The  estimates  of  the 
officers  of  the  road  in  regard  to  the  cost  of  the  whole  operation,  con- 
tinued until  such  time  as  the  trees  will  have  attained  a  proper  size  for 
yielding  ties,  and  which  are  appended  to  this  report,  make  it  one  of 
decided  economy  as  compared  with  the  purchase  of  ties  as  usually  prac- 
ticed. There  would  seem  to  be  no  reason  to  doubt  the  feasibility  of 
similar  undertakings  on  the  part  of  other  roads,  and  the  agents  of  this 
division  have  been  instructed  to  present  this  subject  to  the  considera- 
tion of  the  railroad  companies  so  far  as  possible. 

Mr.  M.  G.  Kern,  an  agent  of  this  Department,  made  inquiry  of  the 
general  manager  of  the  Kansas  Oity,  Fort  Scott  and  Gulf  Railroad 
Company,  Mr.  George  W.  Nettleton,  relative  to  success  of  its  tree-))laiit- 
ing  experiments  at  Farlington,  Kans.,  and  received  in  answer  the  fol- 
lowing statement : 

Ton  ask  if  it  is  my  Judgment  that  the  money  expended  by  this  oompany  in  the  Far- 
lington tiee  plantation  wiU  prove  profitable  as  an  investment.  In  reply  I  wiU  say 
that  the  trees  have  now  reached  sncn  a  size  that  a  pretty  close  estimate  can  be  made 
as  to  their  ontcome,  and  I  respectfully  submit  the  foUowing: 

Six  hundred  and  for^  acres  were  set  apart  for  planting,  worth t6i  400  00 

Theoostofftnoing  was • 8,400  00 

ijMOOO 
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The  co6t  for  planting  512  abres  (nnplanted  portions  of  the  tract  were  not 
sai  table  for  trees)  with  2,600  trees  per  aore^  and  the  oare  of  them  for 
foiiryear8was|30per  acre,  or  for  512  acres 15,360  00 

Total  first  cost.? 24,160  00 

.  To  this  add  interest,  compounded  at  7  per  cent,  for  twelye  years  on  cost 

($8,800)  of  land  and  fencing : 10,912  00 

Interest  on  cost  of  trees  planted  ($15,360)  compounded  at  7  per  cent,  for 

eight  years .........-..-- -. ll.i>59  00 

Taxes  for  twelye  years 1,200  00 

Care  of  plantation  for  eight  years , 6, 480  00 

Estimated  total  cost  of  plantation  at  the  end  of  twelve  years 53, 811  00 

The  ayerage  cost  of  the  trees  per  acre  at  the  end  of  twelve  years  will  be  $105.10, 
which  may  properly  be  reduced  uy  the  value  of  the  land  after  the  trees  have  been 
cut.  There  were  planted  about  2,600  trees  per  acre,  and  at  the  end  of  twelve  years 
they  will  be  of  sufficient  size  to  yield  3,000  fence  posts  per  acre,  worth  at  present 
pnces  15  cents  each,  or  $450  per  acre.  Already  the  growth  of  the  trees  is  sufficient 
to  warrant  this  estimate  of  yield.  The  catalpa  {Speoioaa),  the  Idnd  of  tree  j^lanted 
on  the  Farlinffton  plantation,  is  easily  propagated,  rapid  in  growth,  and  is  well 
known  for  its  durability  when  exposed  to  moisture,  which  quality  makes  it  especially 
vainable  for  fence  poets  and  railroad  ties.  The  reports  of  Mr.  R.  Douglas,  of  Wau- 
kegan,  111.,  who  planted  the  trees,  and  of  Mr.  O.  C.  Brackett,  who  is  secretary  of  the 
Kansas  Btate  Horticultural  Society,  in  regard  to  their  present  condition,  copies  of 
which  you  have,  give  information  which  I  will  not  take  tne  time  to  duplicate. 

Mr.  Bobert  Doaglas  makes  the  following  report  of  results  of  his  work 
in  tree  planting,  for  the  above-named  raikoad  company,  nnder  date  of 
September  30, 1886 : 

I  would  respectfully  rexiort  that  the  contract  of  Robert  Douglas  Sl  Sons  for  planting 
and  cultivating  the  tree-section  at  Farlington,  Kans.,  is  now  completed. 
The  number  of  trees  planted  and  cultivated  are  as  follows: 

Acres  planted  six  years 57. 50 

Acres  planted  five  years 76. 67 

Acies  planted  four  years ••• 106. 00 

Acres  planted  four  years 9.50 

Acres  planted  three  years • 104.00 

Acres  planted  three  years....  .••• •• 76. 00 

Acres  planted  three  years.. 14.20 

Tdtal 443. 87 

We  turned  over  to  the  company  in— 

▲eros. 

1882 100 

lrt83 75 

1884 200 

'  Total 375 

Leaving  68.87  acres  now  ready  to  be  turned  over. 

Height  of  the  trees  now,  and  circumference  of  the  stem  near  the  ground : 
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The  above  is  the  height  in  general,  but  there  are  spots  of  "gumbo''  or  alkali  soil 
where  apparently  the  surface  soil  has  been  removed  at  some  previous  time,  on  which 
the  trees  make  a  stunted  growth.  Fortunately,  however,  there  is  very  little  of  this  soil 
hi  the  land  that  we  have  planted,  so  that  there  is  not  an  acre  planted  by  na  that  will 
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fall  Bhort  of  the  number  of  trees  required  to  fill  the  ootftrsot ;  and  probably  not  5 
acres  in  all  our  planting  on  which  there  are  not  jhrom  8,500  to  2,600  trees.  Our  con- 
tract calls  for  2,000  trees  to  the  acre. 

The  forest  is  in  a  very  healthy  and  thrifty  condition,  and  is  in  every  iray  very 
promising  for  the  future. 

As  forestry  in  this  country  is  yet  in  Its  infancy,  and  nearly  everv  one  wbo  has  given 
it  but  a  passing  thought  has  a  theory  of  his  own,  and  as  several  parties  have  comf 
to  examine  the  plantation,  and  in  nearly  every  instance  have  contented  themselvcM 
by  riding  around  the  forest  roads,  even  without  getting  out  of  the  carriage  and  walk- 
ing among  the  trees,  and  as  a  majority  of  these  visitors  have  strongly  recommendtnl 
tht^  pruning  of  the  trees,  I  would  here  urgently  caution  the  company,  so  that  they 
will  not  be  led  into  the  creat  mistake  and<very  expensive  experiment  of  pruning 
these  trees.  They  were  pmnted  closely  to  avoid  the  necessity  or  prunitiff.  Tne  treei* 
will  prune  each  other.  Even  the  trees  but  six  years  planted  are  now  2(rfeet  high  on 
tbe  best  land,  and  have  their  side  branches  smothered  and  dead  up  to  over  halftheir 
boight,  so  that  it  would  be  a  great  waste  of  time,  if  nothing  worse,  to  prune  them 
the  tirst  10  feet  from  the  bottom:  and  it  must  be  api>arent  to  any  one  that  it  would 
be  contly  to  prune  them  up  to  the  next  10  teei.  but  in  three  more  years  the  next  10 
feet  will  be  pruned  by  the  same  process  as  the  first  10  feet. 

The  side  branebes  are  a  great  advantage  to  the  trees,  support  the  trnnk;  fiU  up 
and  shade  the  space  between  the  trees,  fading  out  the  weeds,  and  retaining  the 
moisture. 

These  trees  are  making  height  so  fast  that  by  measurement  we  found  leadins  shoota 
of  some  of  the  three- year  old  trees  over  6  feet  long,  and  shoots  from  some  of  the  four- 
year  old  trees  7  feet  long,  showing  that  they  need  all  their  side  branches  to  support 
the  stem;  and  it  mav  be  noticed  that  trees  with  the  most  and  strongest  side  brftnohes 
are  the  strongest  and  the  tallest. 

It  is  true  that  to  an  ordinary  obsorfer  looking  in  among  the  trees,  the  dead  lower 
branches  will  have  a  ragged  appearance,  and  aside  from  this,  there  will  be  some  mts- 
sbopen  and  crooked  ttees;  but  thc£e  are  better  standing  than  if  removed,  as  they  af- 
ford shade  for  tbe  trunks  of  the  adjoining  trees.'  They  cost  the  company  nothing, 
and  there  are  over  2,000  perfect  trees  to  the  acre  without  them. 

There  will  always  be  cull-treos,  even  in  the  nursery,  and  such  trees,  with  the  beet 
of  pruning,  will  still  be  calls.  I  would  not  be  understood  as  offering^the  foregoing 
remarks  as  an  apology— very  far  fl*om  it — as  it  is  a  surprising  success.  This  plantation 
is  on  a  larger  scale  than  any  other  in  the  country  (unless  it  l^  the  one  nearly  a^oining, 
that  we  lately  planted  for  Mr.  Ilunnewell),  and  I  would  most  urgently  ad  viae  that  the 
trees  be  allowed  to  stand  undisturbed,  except  to  trim  up  the  outside  row.  where  the 
branches  extend  out  into  tbe  forest  roads,  which  is  already  the  caae  with  the  first 
plantings,  until  the  first  planting  is  at  least  ten  or  twelve  years  old ;  but  in  the  mean 
time,  if  fence-posts  be  required  within  the  time,  they  can  be  thinned  out  as  wanted, 
without  damage  to  the  plantation. 

If  trees  are  required  for  planting  at  any  of  the  stations  on  the  company's  road,  or 
for  parks  or  other  purposes,  thousands  can  be  taken  out  of  the  three-year  old  trees 
near  the  section-house  without  injury  to  the  plantation ;  and  they  are  now  of  the 
very  best  size  and  condition  for  that  purpose. 

I  would  suggest  that  if  any  are  required  for  such  purpose,  an  experienced  man 
should  be  employed  to  see  to  the  proper  dig^ng  and  planting,  as  this  would  not  only 
be  the  most  successful  but  the  most  economical  way  the  work  could  be  done. 

Mr.  Doaglas  makes  the  following  supplementary  rei>ort: 
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Owing  to  the  very  wet  season  probably  the  white  ash,  the  black  walnut,  and  batter- 
nut  trees  have  held  their  leaves  well  and  made  a  mnoh  stronger  growth  than  «v«r 
befiire. 
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The  secretaiy  of  the  Kansas  State  Horticultural  Society,  Mr.  O.  0« 
Brackett,  also  made  an  examination  of  the  forest-tree  plantation  at 
Farlington,  Elans.,  and  made  report  as  follows  to  Mr.  Nettleton,  under 
date  of  September  10, 1885 : 

CATALPA  8PBCI05A,  WB6TERN  HARDY. 

(1)  I  fonnd  the  block  of  tlireeyears  old  in  a  compact  fonn  and  with  very  few  fail- 
niet  in  the  original  plantiDg.  The  growth  of  these  has  been  remarkably  vigorous 
and  shows  every  evidenoe  of  health  and  a  well-shaped  body  to  make  a  well-&rmed 
tree  for  timber  pnrposes.  Many  of  theee  measured  3  to  3i  inches  in  diameter  and  6  to 
10  feet  in  height,  and  a  onrrent  year's  center  growth  of  nearly  7  feet  in  length  and 
veiy  stockv. 

(2)  The  block  of  fonr  years  old  was  fiiUy  equal  in  every  respect  to  the  first,  consid- 
ering the  age. 

(3)  The  blocks  of  six  and  seven  years'  growth  will  compare  favorably  with  the  first 
and  second,  many  of  which  measure  from  5  to  8  inches  in  diameter  and  16  to  22  feet 
in  height,  with  finely-formed  bodies.  The  uniform  growth  and  apparent  healthful- 
neBB  is  remarkable,  being  planted,  as  they  are,  on  an  exposed  prairie,  with  no  shelter 
or  protection  other  than  what  their  own  growth  would  afford.  In  these  we  have  the 
gratifying  evidence  of  the  adaptability  or  this  species  to  the  climate  and  soil  of  prairie 
regions  as  a  forest  tree.  The  present  compact  form  of  these  blocks  also  shows  an  nn* 
usual  success  by  the  few  failures  in  the  onginal  number  used  in  the  plantation.  An- 
other point  of  great  interest,  not  only  in  these  blocks,  but  in  the  entire  plantation,  is 
the  uncommon  evenness  of  growth  of  the  different  ages,  which  certainly  reflects  great 
eredit  to  the  intelligence  ofthe  management.  The  slight  variations  in  so  remarkably 
few  instances  are  evidently  the  result  of  varying  soil,  and  to  avoid  which  would  have 
been  impracticable,  either  by  care  in  planting  or  after  management,  except  by  special 
measures,  and  would  have  been  a  questionable  matter  as  to  the  profitableness  of  such 
an  undertaking. 

AICAHTHU8  OLAITDULOBA. 

This  tree  is  generally  used  on  stony  points,  thin  soils,  and  on  the  breaks  of  ravines 
vith  good  results.  In  snoh  locations  its  most  valuable  character  of  wood  is  obtained, 
as,  when  grown  on  rich  or  bottom  lands,  the  wood  becomes  worthless,  its  durability 
and  close  texture  is  largely  lost. '  This  fact  seems  to  have  been  fully  recognized  by  the 
manager  of  the  Farlington  forests. 

The  block  of  six  yean'  growth  of  this  tree  already  presents  a  fine  forest  appearance, 
many  trees  measnring  from  5  to  8  inches  in  diameter  and  fully  15  to  18  feet  in  height, 
with  straight,  smooth,  and  well'formed  bodies.  There  are  but  very  few  failures  in 
the  original  planting  among  these. 

The  younger  blocks  are  equally  promising,  and  demonstrate  the  usefhlness  of  the 
ailanthns  for  exceptional  sous  on  which  scarcely  any  other  valuable  sort  could  be 
snecesafullv  grown. 

The  whole  area  df  this  artificial  forest  shows  a  remarkable  success,  and,  I  venture 
the  assertion,  has  no  equal  in  the  United  States,  considering  its  magnitude,  and  I  was 
most  agreeably  surprised  to  find  a  work  of  such  proportion  as  fully  a  success  as  that 
of  any  small  plantation  within  my  knowledge.  It  will  stand  any  reasonable  criticism 
without  sufferiufi^  in  the  least,  and  should  give  entire  satisfaction  to  all  concerned. 

While  this  undertaking'  evidently  was  considered  from  the  point  of  a  paying  in- 
vestment by  the  parties  interested,  it  has  resulted  in  great  benefit  to  the  forestry  in- 
terest of  Kansas.  It  has'demonstrated  practically  the  possibilities  of  our  prairie  lands 
to  produce  forest  trees  of  at  least  a  very  promising  character  to  supply  the  future 
timber  pr:>duct  required  for  railway  ties,  construction  work,  and  many  other  pnrposes 
in  which  a  durable  character  of  wood  is  needed,  and  for  this  alone  our  cltizcus  should 
feel  under  obligations  to  your  company.  I  have  endeavored  to  present  to  you  a  fair 
and  reliable  statement,  closely  foUowine  the  facts  obtained  by  personal  examination, 
and  Judging  this  work  from  a  practical  xnowledce  of  forest-tree  growth  in  other  por- 
tions of  our  State  and  as  found  in  other  prairie  States  to  the  north  and  east  of  Kirnsas. 

FOBEST  FIBBS  OOOAfilONED  BT  LOGOMOTIYBS. 

In  this  connection  the  occurrence  of  forest  fires  occasioned  by  sparks 
from  locomotives  and  their  possible  prevention  properly  comes  np  for 
consideration.  From  carefal  inquiry  made  in  preparing  ttielastcen* 
sas  it  appears  that  about  one-fourth  of  the  forest  fires  in  the  census 
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year  were  occasioned  by  sparks  from  locomotives.  The  value  of  proi>- 
erty  destroyed  by  the  forest  fires  was  estimated  to  be  upwards  of 
$25,000,000.  The  proportion  of  this  loss  which  was  occasioned  by 
sparks  from  locomotives  is  not  estimated  in  the  censns  retorns,  but  the 
loss  thus  suifered  is  too  great  to  be  borne  withoat  making  all  reason- 
able eftbrts  for  its  prevention  or  at  least  its  great  mitigation.  The  laws 
at  present  existing  which  have  for  their  professed  object  the  preven- 
tion of  fires  occasioned  in  this  way  are  very  inefiScient  There  are  vari- 
ous contrivances  for  the  consumption  or  arrest  of  locomotive  sparks. 
Some  of  these  are  pronounced  by  railroad  officers  and  engineers  to  be 
satisfactory  in  completely  attaining  their  object,  while  at  the  same  time 
they  can  be  attached  to  any  engine  at  comparatively  little  expense,  and 
in  the  case  of  some  of  them  their  use  is  said  to  be  attended  with  a 
diminished  consumption  of  fuel  for  the  same  service.  There  would 
seem  to  be  no  sufficient  reason,  therefore,  why  all  railroad  companies 
should  not  be  required  by  law  to  provide  their  locomotives  with  effi- 
cient spark  arresters. 

TIMBER  THIEVES  ON  PX7BLI0  LANDS. 

Vast  quantities  of  timber  continue  to  be  stolen  from  lands  belonging 
to  the  United  States:  and  there  is  reason  to  believe  that  persons  not 
destitute  of  rcspectaoility  are  in  collusion  with  the  thieves.  Large  sec- 
tions of  railroads  are  now  being  furnished  with  ties  and  bridge-timber, 
taken,  it  is  said,  from  the  public  lands  without  any  warrant  of  law  or 
right,  and  without  any  compensation.  This  division  has  been  informed  of 
such  depredations  repeatedly,  and  has  done  what  it  could  to  stop  them 
by  making  the  facts  known  to  the  Commissioner  of  the  Land  Office, 
the  only  functionary  who  is  authorized  to  prosecute  such  offenders. 

MONTANA  BESEBVATION. 

It  is  much  to  be  regretted  that  the  bill  introduced  into  the  Senate  by 
Mr.  Edmunds,  for  the  permanent  reservation  of  a  forest  tract  in  Mon- 
tana, near  the  headwaters  of  the  Missouri  and  Columbia  Rivers,  did  not 
make  its  passage  through  the  House  of  Eepresentatives  and  become  a 
law,  thus  providing  for  all  time  a  regulator  of  those  important  streams, 
besides  securing  other  advantages. 

SUSPENSION  OF  SALE  OF  TIMBER  LANDS. 

In  view  of  the  continued  destruction  of  the  timber  on  the  Government 
lands,  and  the  greater  importance  of  preserving  for  permanent  cultiva- 
tion and  use  such  portions  of  forests  as  are  adjacent  to  the  head-springs 
of  rivers,  or  which  may  be  needed  for  climatic  or  other  reasons  con- 
nected with  the  general  welfare,  I  repeat  my  conviction  that  a  wise 
public  policy  demands  that  the  further  sale  of  timber  lands  belonging 
to  the  United  States  ought  to  be  suspended,  until  a  caretYil  survey  shall 
ascertain  what  portion  of  them  may  be  disposed  of  without  injury  to 
the  cofintryy  and  what  ought  to  be  held  permanently  in  a  forest  con- 
dition. 

BNOOXTBAOINa  PBOOBESS. 

The  review  of  the  year  is  encouraging.  The  interest  in  the  subj«^  W 
forestry  has  increased  throughout  the  country.  The  publications  ««f  the 
Depar^ent  by  themselves,  and  yet  more  as  they  have  been  lepa  jdshed  * 
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in  whole  or  in  part  by  onr  namerons  newspaxiersy  together  with  the  dis- 
ca88ioD8  which  have  taken  place  in  agricaltaral  and  other  conventions; 
have  extended  the  knowledge  of  the  subject,  and  it  is  one  which  only 
needs  to  be  known  to  awaken  interest^  for  it  is  seen  at  once  to  be  one  of 
great  importance  to  the  coantry,  beanng  as  it  does  so  manifestly  upon 
all  the  arts,  industries,  and  occupations  of  life. 

The  establishment  of  Arbor  Day,  or  tree-planting  day,  already  adopted 
in  sixteen  of  our  States  and  Territories,  is  one  of  the  most  encouraging 
signs  of  the  advancement  of  forestry.  The  extension  of  the  observance 
of  this  day  throughout  the  country  should  be  urged  by  every  proper 
consideration.  Its  general  establishment  would  be  among  the  most 
efiective  means  of  creating  a  proper  sentiment  in  regard  to  trees  and 
their  adequate  protection. 

The  establishment  of  Arbor  Day  should  enlist  the  cmldren  as  well  as 
adults  in  its  observance.  While  IJie  principles  and  practice  of  forestry 
should  be  taught  with  scie;  tiflc  completeness  and  precision  in  our  agri- 
cultural and  other  colleges  and  experiment  stations,  the  pupils  in  our 
common  schools  should  be  taught  the  elements  at  least  of  vegetable 
]>hysiology,  though  in  a  simple  and  untechnical  manner.  They  may 
well  be  encouraged  to  plant  trees  and  flowering  shrubs  around  the 
school-house  and  in  its  vicinity.  They  can  easily  be  led  to  watch  their 
growth,  and  so  doing,  they  will  become  interested  in  them  and  be  ready 
to  protect  them.  Becoming  interested  in  these,  which  will  seem  to  be 
in  some  sense  their  own,  they  will  soon  be  interested  in  other  trees,  com- 
]>aringthem  one  with  another  and  noting  their  points  of  agreement  and 
difference,  especially  if  the  helpful  guidance  of  a  teacher  is  given  them. 
They  will  thus  be  led  in  a  most  pleasant  way  into  the  observation  and 
study  of  natural  objects,  than  which  there  is  no  more  usefhl  study,  and 
in  this  way  we  might  hope  to  have  soon  a  generation  who  will  be  tree 
protectors  instead  of  destroyers.  In  some  European  countries  the  law 
requires  every  school-house  to  be  so  situated  and  to  have  such  a  space 
of  ground  connected  with  it  as  to  admit  of  the  planting  of  a  grove  of 
trees  about  it.    Why  should  not  our  legislation  be  as  wiset 

But  with  die  encouragement  we  have  from  an  increased  knowledge 
and  an  awakened  interest,  and  hopeful  as  the  prospect  seems  to  be,  the 
waste  of  our  forests  goes  on  still  with  little  if  any  abatement,  except 
where  complete  exhaustion  makes  further  destruction  impossible.  Little, 
if  anything,  has  yet  been  done  to  check  the  annual  destruction  by  fires 
which  so  often  ravage  our  woodlands.  The  ax  of  the  lumberman  is  also 
unchecked.  As  the  trees  in  one  region  are  swept  away,  the  virgin  for- 
t'sts  in  another  are  invaded  by  an  army  of  ax-men,  which  carries  destruc- 
tion before  it  Although  the  lumber  market  is  now  overstocked,  the 
prospect  is  that  more  trees  will  be  felled  during  the  present  winter  than 
were  c^t  during  the  last  one. 

Every  consideration,  therefore,  urges  us  to  engage  in  the  work  of 
tree-planting,  and  to  do  what  we  can  to  prevent  the  unnecessary  de- 
struction of  our  existing  forests.  The  great  interests  of  agriculture, 
manufactures,  and  commerce  call  for  such  action.  The  health  and 
comfort  of  the  people  call  for  it  True  economy  also  calls  for  it,  and 
this  whether  looked  at  in  the  large  view  and  with  reference  to  the  gen- 
eral welfare  or  to  the  interest  of  the  individual.  The  cultivation  of 
trees  is,  almost  everywhere,  one  of  the  surest  sources  of  income.  There 
are  many  tracts  of  land  in  all  parts  of  the  country,  even  in  the  prairie 
States  and  the  rich  river  valleys,  which  can  be  made  so  useful  and  prof- 
itable in  no  other  way  as  by  devoting  them  to  the  growth  of  trees.  To 
guard  them  from  the  incursions  of  animals  is  sufficient,  often,  to  con- 
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vert  them  into  forests  by  n9.tural  growth.  Seedlings  are  now  ofiered 
for  sale  by  numerous  tree-cultivators  at  such  prices  that  the  cost  t>  the 
planter  is  insignificant.  A  few  years  of  cultivation,  with  the  grcuDd 
properly  prepared  and  the  trees  set  closely  together,  will  secure  sudh  a 
growth  as  will  shade  the  ground,  prevent  the  springing  up  of  weeds, 
and  obviate  the  need  of  further  care.  The  trees  will  grow  while  the 
planter  sleeps  or  is  engaged  in  his  ordinary  work.  The  thinnings  re- 
quired from  time  to  time  to  give  the  expanding  trees  the  needful  room 
for  best  development  will  amply  repay  all  cost  of  planting  and  ca^^e, 
and  the  grove  or  forest,  once  established,  may  be  a  source  of  steady  a_id 
perpetual  income.  The  facts  so  abundantly  set  forth  in  the  reports  of 
many  of  our  horticultural  and  agricultural  societies,  as  well  as  those 
attested  on  ever.^  hand,  leave  no  doubt  as  to  the  feasibility  and  profit- 
ableness of  tree-planting  wherever  it  has  been  engaged  in  judicioasly. 

N.  H.  BOLESTON, 
Chief  of  Divmm  ofForutry. 

Hon.  NOBMAN  J.  OOLMAN, 

Oommisiioner. 
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INTKODTJOTIOK 

Sm :  I  hare  the  honor  to  present  herewith  my  annnal  report  for  the 
year  1885,  and  take  the  liberty  in  doing  bo,  not  only  to  call  attention  to 
some  of  the  subjects  of  which  it  treats,  but  also  to  briefly  review  the 
work  of  the  Division  durinff  the  year,  with  a  view  of  pointing  out 
wherein  it  may  in  the  fhture  be  facilitated  and  improved. 

In  the  report  of  work  in  silk  culture  will  be  found  some  statements  as 
to  the  distribution  of  mulberry  treies  and  the  distribution  of  eggs.  I 
have  also  discussed  the  question  of  home-raised  vs.  imported  eggs.  T7p 
to  the  present  year  the  Department  has  been  in  the  habit  of  purchas- 
ing for  distribution  eggs  from  abroad  which  could  be  guaranteed  as 
sonnd,  for  the  simple  reason  that  there  were  no  persons  engaged  in 
raising  eggs  in  this  country  who  were  competent  to  apply  the  Pasteur 
methcSs  so  as  to  guarantee  their  freedom  from  pSbrine.  A  great  many 
complaints,  however,  were  made  against  this  course,  and  it  was  charac- 
terixed  as  unpatriotic.  Hence  the  present  year  we  have  obtairfed  all  the 
eggs  needed  for  distribution  next  year  from  home  raisers.  The  ex- 
amination of  these  eggs  has  entailed  a  vast  amount  of  additional  labor, 
much  of  it  of  a  minute  microscopic  character  requiring  great  care,  so  that 
the  eggs  have  really  cost  us  a  great  deal  more  than  they  would  have 
cost  if  purchased  from  abroad.  More  dissatisfaction  has  resulted  from 
this  attempt  to  secure  eggs  from  our*own  raisers  than  from  the  other 
custom,  for  a  number  of  parties  who  have  sent  on  eggs,  expecting  to  be 
paid  for  them,  have  had  them  returned  because  they  were  found  to  be 
p<ibrinons,  and  in  all  such  instances  the  parties  have  suffered  keen  dis- 
appointment ;  hence  I  seriously  doubt  whether  it  is  best  to  pursue  this 
course  in  the  future. 

In  view  of  the  great  precaution  necessary  in  disseminating  sound 
eggs,  I  have  deemed  it  desirable  to  devote  some  space,  not  only  to  tlie 
elucidation  of  this  matter,  but  to  the  proper  means  of  wintering  the 
eggs,  as  a  great  many  of  our  correspondents  who  have  received  eggs 
have  really  lost  them  from  premature  hatching  or  other  causes.  In 
view  of  the  importance  of  the  subject  I  have  also  devoted  some  space 
to  the  two  chief  diseases  that  affect  silk- worms,  viz,  pibrine  and  fiach- 
erie,  explaining  the  symptoms  and  nature  of,  as  well  as  the  treatment  for, 
each.  Full  knowledge  and  experience  on  these  points  are  very  essen- 
tial to  sncce^sM  silk-raising,  and  I  €nd  that  the  want  of  information 
upon  the  subject  is  very  general. 

But,  after  all,  the  chief  question  that  will  be  asked  and  is  being  asked 
in  reference  to  silk  culture  is, ''  Oan  it  be  made  profitable,  and  to  what 
extent  are  the  efforts  now  being  made  by  the  Department  likely  to  es- 
tablish the  industry  on  a  firm  basis  1'^    It  is  not  necessary  that  I  should 
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repeat  here  the  arguments  that  have  be^n  set  forth  in  former  reports 
or  in  my  Manual  on  the  SUk  Worm,  a  revised  edition  of  which  is  in 
preparation. 

In  your  report  to  the  President  you  have  well  stated  the  requirements 
essential  to  the  permanent  establishment  of  this  industry,  and  it  is 
evident  to  all  who  have  given  the  subject  attention  that  a  home  market 
for  the  cocoons  (and  this  means  the  successful  and  profitable  running 
of  filatures)  is  the  sine  qua  non  of  successful  silk  culture.  Whatever  the 
advantages  of,  or  inducements  to,  silk  culture  may  be,  it  cannot  be  denied 
that  the  industry  will  never  become  important  so  long  as  there  is  little 
or  no  profit  in  it,  and  the  experience  of  the  Division  is  that  the  larger 
number  of  those  who  apply  for  information  and  assistance  and  for  eggs 
abandon  their  efforts  after  the  first  year,  because  of  disappointment  and 
discouragement.  I  would,  therefore,  more  paiticularly  call  attention 
to  the  statements  of  cost  of  production  at  PhUadelphia  and  New  Or- 
leans, under  the  patronage  and  with  the  assistance  of  the  Department. 
It  will  be  seen  that  the  outcome  is  not  very  encouraging,  even  omitting 
the  items  of  office  expenses,  rent,  interest  on  and  repairs  of  plant,  and 
cost  of  steam  power,  which  do  not  enter  into  these  estimates.  It  should 
be  remembered,  however,  that  it  is  only  in  the  operation  of  >a  filature  of 
considerable  size  that  profit  is  attainable.  Where  the  unproductive 
expenses  above  mentioned  form  a  large  proportion  of  the  total  cost  of 
running  the  establishment,  as  in  the  Kew  Orleans  experiment,  the  re- 
sults obtained  cannot  be  otherwise  than  deceiving.  It  is  worthy  of  ob- 
servation, also,  that  the  price  of  reeled  silk  has  greatly  advanced  since 
the  calculations  were  made,  so  that  with  prices  quoted,  at  this  writing, 
the  loss  would  be  much  less. 

It  is  more  than  probable  that  no  decisive  results  will  be  reached  until 
a  filature  jof  at  least  twelve  basins  of  SerrelPs  automatic  reeler  can  be 
erected  at  some  point  where  the  details  can  be  watched  and  controlled 
by  myself  and  assistants,  and  conducted  for  at  least  two  years  on  strictly 
business  principles.  Though  such  an  establishment  might  be  unpro- 
ductive of  profit,  it  would  at  least  enable  me  to  discover  and  point  out 
more  satisfactorily  than  heretofore  the  precise  difficulties  in  the  way  of 
profitable  reeling  in  the  United  States.  These  features  could  be  thor- 
oughly studied  and  it  would  then  be  seen  whether  they  were  of  such  a 
nature  that  they  could  be  bettered  by  time  and  experience,  or  such  as 
are  unavoidable  under  the  conditions  of  labor  found  in  our  country. 
I  question  the  wisdom  of  expending  money  in  continuing  such  work  as 
has  been  performed  during  the  past  year.  It  has  been  productive  of 
but  one  great  good,  and  that  is  the  formation  of  a  partial  market  for 
American  cocoons. 

But  this  market  is  in  its  very  nature  artificial ;  i.  e.j  it  will  cease  to 
exist  when  the  support  of  the  Government  is  withdrawn.  One  difficulty 
that  I  have  had  in  carrying  on  the  experiments  on  a  thorough  busi- 
ness basis  lies  in  the  fact  that  while  the  Government  can  expend  in  ex- 
perimentation and  salaries  and  plant,  the  statutes  prevent  the  utiliza- 
tion of  whatever  income  resultsirom  the  reeled  product.  Unless,  there- 
fore, the  Serrell  reel  be  thoroughly  tried,  it  were  best  for  the  Depart- 
ment to  leave  the  filature  probleipi  to  private  enterprise  and  devote 
its  efforts  to  those  scientific  problems  involved  in  the  work,  and  to 
the  dissemination  of  information,  silk-worm  eg^s^  &c.,  as  has  been 
the  custom  in  the  past.  In  other  words,  the  Division  should  become  a 
center  or  school  of  information  and  experiment  in  all  directions  that 
might  lead  to  increase  of  knowledge  in  reference  to  the  industry  and 
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thos  snpply  a  constant  demand,  whioh  will  continne  whether  silk  cult 
are  (spreads  and  becomes  profitable  or  not.  The  basiuess  side  of  tbo 
problem  would  then  find  normal  development.  Finally,  the  experience 
of  the  past  two  years  confirms  the  views  expressed  as  to  the  difficulty 
of  ])ermanently  establishing  silk  culture  so  long  as  our  tariff  laws  are 
a.^aiust  it.  Any  stimulus  given  to  it  must  needs  be  temporary,  and 
the  substantial  way  of  encouraging  the  industry  is  by  imposing  an  im- 
port dut^  on  the  reeled  silk  &om  foreign  countries.  This  is  essentially 
the  view  which  I  expressed  a  year  ago  in  the  following  words : 

'*  For  fifteen  years,  now,  I  have  carefully  watched  all  that  has  been 
(lone,  and  have,  in  my  feeble  way,  aided  to  promote  the  industry,  and 
iiave  seen  one  effort  after  another  to  establish  it  on  anything  like  an 
extensive  scale  fail,  and  always  for  the  reason  that  capital  and  ordinary 
labor  can  find  more  profitable  employment.  In  studying  the  status  of 
the  industry  in  South  France  the  past  summer,  I  was  also  surprised 
to  find  it  languishing  and,  as  Professor  Maillot,  who  has  charge  of  the 
sericaltural  station  at  Montpellier,  assured  me,  for  the  same  reason 
that  it  had  hitherto  failed  with  us,  viz.,  inability  to  compete  with  the  silk 
produced  by  the  cheaper  labor  of  other  countries,  and  especially  of 
China  and  Japan.  If  the  French  silk-grower  cannot  well  cope  with  this 
competition  with  the  price  of  ordinary  labor  at  3  francs  for  men  and  1} 
francs  for  women,  how  can  we  expect  tol  The  chief  hope,  in  addition 
to  the  advantages  we  possess,  as  set  forth  in  the  preface  to  the  second 
edition  of  my  manual,  is  in  the  Serrell  reeling  machine,  which,  if  it  fulfil 
its  present  promises,  will  revolutionize  the  silk  industry  and  greatly 
subordinate  the  question  of  labor.  It  is  in  this  direction,  then,  that 
there  is  hope,  and  fuller  consideration  of  it  will  be  found  in  the  report." 

Id  bow  far  the  Serrell  machine  may  be  looked  to  for  overcoming  our 
difDcolties  on  the  present  basis  of  importation  of  the  reeled  silk  isnll  be 
found  set  forth  in  the  present  report. 

During  the  year  destructive  locusts  have  attracted  an  unusual  share 
of  attention,  and  I  have  devoted  some  time  to  their  consideration,  The 
injury  in  Oalifomia  has  been  due  to  a  species  {Melaiiopltis  devastator) 
hitherto  not  known  to  be  particularly  injurious,  and  one  closely  allied 
to  our  Rocky  Mountain  st^ecies  (Melanojplus  spretus).  Both  of  these  will 
be  found  treated  of  in  the  following  pages,  as  also  the  non-migratory 
species  which  have  been  extensively  abundant  during  the  year.  The 
subject  was  sufficiently  important  to  justify  special  investigation,  and 
Mesdrs.  D.  W.  Ooquillett,  Lawrence  Bruner,  and  Albert  Koebele  were 
each  engaged  to  make  such  investigations  whether  in  California  or  in 
tile  Northwestern  States.    Their  reports  are  included. 

Among  the  other  events  that  have  been  prominent  during  the  year  in 
applied  entomology  are  the  ravages  to  onions  of  the  Dark-sided  Gut- 
worm  (Agrotis  messoria)  around  Ooshen,  N.  Y. ;  the  injury  to  leather 
and  boots  and  shoes  by  the  '*  Leather-beetle  ^  {Dermestes  vulpinua) ;  the 
widespread  injury  to  most  garden  vegetables  and  to  corn  and  cotton  by 
the  Garden  Web-worm  (Eurycreon  rantoii*):  the  local  injury  to  straw- 
berries on  Long  Island  by  the  Strawberry  Weevil  {Anthonomus  mtiscu- 
his)  J  and  at  Meriden,  Conn.,  of  the  Pear  Midge  {Diplosis  nigra).  This  last- 
^lamed  species  furnishes  a  good  illustration  of  an  insect  evidently  re- 
cently introduced  and  yet  confined  to  a  very  restricted  area.  In  view  of 
the  vast  loss  which  such  introduced  insects  have  occasioned  in  the  last 
t wenty-flve  years  in  different  parts  of  the  country,  and  the  way  in  which 
they  have  spread  from  their  points  of  introduction,  it  is  greatly  to  be 
regretted  that  the  Department  has  not  some  means  of  stamping  out  such 
a  localized  introduced  pest,  and  of  thus  preventing  its  spread  over  the 
14  AG— ^85 
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whole  country.  The  case  is  parallel  to  that  of  a  localized  conta)i:ious 
disease  among  animals,  and  I  would  recommend  it  to  your  careful  con- 
sideration. 

Several  other  subjects  are  treated  of  in  the  Report,  but  no  insect  oqcv. 
pied  quite  so  much  attention  during  the  year  as  the  Periodical  Cicada 
Two  extensive  broods  of  this  insect  appeared,  and  in  view  of  the  intcn*.Ni 
in  the  subject!  have  thought  it  worth  while  to  discuss  it  at  some  length. 
I  have,  therefore,  under  various  subheads,  given  some  statements  < : 
well-known  facts,  together  with  a  number  of  observations  and  some  c.\ 
])erinients  unrecorded  prior  to  the  present  year.  I  would  especially  en . 
the  attention  of  the  reader  to  the  map  illustrating  the  distribution  (J 
the  two  broods  and  to  the  summary  of  the  chronological  history  of  all  tin* 
diiTerent  broods  known,  and  will  be  thankful  for  any  data  from  any  cor 
respondent  in  reference  to  the  same. 

On  the  whole  the  season  has  been  one  of  marked  activity  in  certain 
special  directions,  and  the  routine  work  of  the  Division  has  greatly  in 
creased.  The  amount  of  the  routine  work  may  be  gathered  from  the  ftct 
that  over  7,500  letters  have  been  received  and  answered  during  the  year, 
exclusive  of  answers  to  circulars  sent  but.  Some  new  lines  of  investi- 
gation have  also  been  begun.  Chief  among  these  is  that  pertaining  to 
economic  ornithology. 

The  work  of  this  Division  touches  intimately  on  various  other  branches 
of  zoology,  but  on  none  more  than  on  ornithology.  Few  injurious  insects 
can  be  well  and  fully  considered  without  reference  to  their  liability  to 
be  devoured  by  various  natural  enemies,  and  especially  birds.  The  in- 
terrelation between  birds  and  insects  is  a  theme  which  necessarily  inter- 
ests any  one  who  fully  appreciates  all  the  bearings  of  applied  entomology, 
and  I  have  for  some  time  desired  to  take  up  the  subject  as  part  of  tie 
work  of  the  Division.  How  complicated  these  relations  are  is  rendered 
obvious  by  the  excellent  work  done  in  this  line  by  Prof.  S.  A.  Forbes, 
State  entomologist  of  Illinois,  and  by  Itfr.  F.  H.  King,  in  his  report  on 
economic  relations  of  Wisconsin  birds,  made  under  the  direction  of  the 
geologist  of  Wisconsin. 

Hitherto  these  investigations  have  been  undertaken  either  by  private 
individuals  or  under  State  aid.  Last  winter  the  American  Ornitholo- 
gists' Union,  a  body  organized  some  two  years  ago,  petitioned  Congress 
to  appropriate  moans  for  such  investigations  by  the  National  Govern- 
ment, and  an  appropriation  of  $5,000  was  finally  obtained,  and  this  Di 
vision  charged  with  carrying  on  the  investigation.  The  chief  interest 
which  the  farming  community  has  in  this  work  is  in  reference  to  the 
food-habits  of  birds,  though  the  inquiry  will  cover  all  questions  of  an 
economic  nature  relating  to  North  American  ornithology,  and  especially 
bird  migrations  and  geographic  distribution.  In  planning  the  work  I 
liav«5  taken  charge  of  that  part  relating  to  food-habits,  because  of  it> 
intimate  entomological  bearings;  while  Dr.  0.  Hart  Meiriam,  aided  b\ 
Dr.  A.  K.  Fisher,  will  take  charge  of  all  the  other  phases  of  the  inquiry. 

For  the  last  two  years  the  American  Ornithologists'  Union  has  made 
bird  migration  and  geographic  distribution  the  subject  of  special  inves- 
tigation, and  has  secured  the  voluntary  services  of  some  fourteen  hnn- 
drcd  observers.  Dr.  Merriam,  as  secretary  of  the  Union  and  chairman 
of  the  committee  on  migrations,  has  been  able  to  secure  the  services  of  a 
large  number  of  these  observers  in  the  Department  work.  Much  is  thus 
gained  by  co-operating  with  said  Union.  The  work  was  begun  only  on 
the  1st  of  July,  and  no  formal  report  of  results  has  yet  been  prepared, 
as  the  gathering  of  material  and  the  examination  of  birds'  stomachB 
necessarily  involve  a  great  deal  of  preparatory  labor.    A  bulletin  on 
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Bird  Migration  in  the  Mississippi  Valley  has,  however,  been  prepared 
by  Prof-  W.  W.  Cook,  aided  by  Mr.  Otto  Widman  and  Prof.  D.  E.  Lantz, 
and  will  be  pablished  as  Bulletin  10  of  the  Division. 

The  principal  ways  of  getting  information  desired  mnst  be  (a)  by  per- 
sonal observation  of  field  agents:  (b)  by  the  co-operation  of  intelligent 
observers  on  the  farm,  and  in  field,  orchard,  and  forest,  in  all  parts  of  the 
conntiy;  (c)  by  the  collection  and  analysis  of  stomach  contents,  and  (d) 
by  the  collation  of  what  has  already  been  published  on  the  subject. 
With  these  objects  in  view,  circulars  and  schedules  have  been  prepared 
and  sent  out  to  about  one  thousand  of  the  regular  observers  of  the 
American  Ornithologists'  Union,  to  the  editors  of  agricultural  papers 
and  x>eriodicals  throughout  the  country,  and  to  a  large  number  of  far- 
mers. BepUes  are  coming  in  very  fast,  and  a  special  bulletin  devoted 
to  this  branch  of  the  inquiry  will  soon  be  prepared. 

The  collection  of  birds'  stomachs  has  already  resulted  in  the  accumu- 
lation of  more  than  fifteen  hundred  bottles  of  gizzard  contents,  and  it 
will  take  a  great  deal  of  the  time  of  the  Division  to  have  them  properly 
examined  and  determined.  In  order  to  secure  exact  data  concerning 
each  bird  whose  stomach  is  preserved,  blank  forms,  asking  for  the  num- 
ber, name  of  the  bird,  sex,  date,  hour  of  killing,  locality,  character  oi 
place  where  killed,  name  of  collector,  and  remarks,  were  sent  to  all  col- 
laborators. The  very  cursory  examination  made  at  the  time  of  collect- 
ing this  material  has  developed  facts  before  unsuspected,  and  results  of 
ipiportance  may  confidently  bo  anticipated  from  its  final  elaboration. 

Another  investigation  added  to  the  Divisional  work  during  the  year 
has  been  tn  relation  to  bee  culture,  which  has  hitherto  received  little  or 
no  attention  in  the  Department.  The  first  work  required  of  this  Division 
by  the  farmers  of  the  country  was  the  protection  of  their  crops  ftom  in- 
sect ravages.  Hence  the  chief  energies  of  the  Division,  since  under  my 
direction,  have  been  devoted  to  the  improvement  of  insecticide  appli- 
ances and  the  discovery  of  improved  insecticides,  aa  well  aa  to  thorough 
investigation  of  the  chief  insects  injurions  to  vegetation.  As  some  ot 
these  have  been  completed  or  are  drawing  to  a  close,  I  am  able  to  devote 
more  time  to  new  fields.  Apiculture,  as  an  important  branch  of  econ- 
omic entomology,  deserves  attention,  and  there  are  some  questions  which 
the  Department  can,  perhaps,  better  consider  than  private  individuals 
or  associations.  Mr.  Nelson  W.  McLain  was,  therefore,  appointed  as 
special  apicultural  agent  of  the  Division.  His  headquarters  have  been 
at  Aurora,  111.,  a  locality  which  is  well  suited  for  the  work. 

Among  the  subjects  which  I  desire  to  have  investigated  in  addition 
to  some  of  more  purely  scientific  interest,  are  the  following: 

(1)  To  secure  the  introduction  and  domestication  of  such  races  of  bees 
as  are  reported  to  possess  desirable  traits  and  characteristics ;  to  test 
the  claims  of  such  races  of  bees  as  to  excellence,  and  to  prove  by  ex- 
periments their  value  to  the  apiculturists  of  the  United  States,  and  their 
adaptation  to  our  climate  and  honey-producing  flora. 

(2)  To  make  experiments  in  the  crossing  and  mingling  of  races  already 
introduced,  and  such  as  may  hereafter  be  imported,  and  by  proper  ai)- 
plication  of  the  laws  of  breeding  endeavor  to  secure  the  tjrpe  or  types 
best  adapted  by  habit  and  constitution  to  uses  of  practical  bee-keepers 
in  the  United  States. 

(3)  To  make  experiments  in  the  methods  of  artificial  fertilization,  and, 
if  possible,  demonstrate  the  best  process  by  which  the  same  may  be 
accomplished. 

(4)  To  study  the  true  cause  or  causes  of  diseases  yet  imperfectly  nn- 
derstoodf  and  the  best  methods  of  preventing  or  curing  such  diseases. 

Uigiiizea  oy  VjOOviC 


212    BEPORT  OF  THE  COMMISSIONER  OP  AGRICULTURE. 

(5)  To  obtain  incoBtestible  results  by  intelligent  experiments  on  scien- 
tific methods,  as  to  the  cai)auity  of  bees,  under  exceptional  circum- 
stances, to  injure  fruit;  i.  e.^  to  set  at  rest  the  ever-discussed  question 
of  bees  vs.  fruit. 

A  report  from  Mr.  McLain  is  published  with  the  oth^r  reports  of 
agents,  wherein  interesting  discussions  will  be  found  on  various  subjects, 
such  as  economy  in  the  production  of  wax,  on  wintering  bees,  but  imr- 
ticularly  on  artificial  fertilization  and  on  the  question  of  bees  vs,  fruit. 

The  question  as  to  whether  bees  really  injure  fruit  or  not  at  first  liand 
is  one  that  has  been  strenuously  argued  pro  and  con^  and  the  position 
taken  has  been,  without  much  doub^  more  or  less  iufiuenced  by  the  in- 
terest of  the  writer,  the  fruitgrower  as  a  rule  taking  the  afiiraiatlvc  and 
the  bee-keeper  the  negative  position.  The  diflBculty  of  getting  unbiased 
results  has  been  great,  because  of  the  difliculty  in  producing  at  will 
those  exceptional  conditions  under  which  injury  to  fruit  has  been  ordi- 
narily rex>orted,  and  1  believe  that  never  before  have  the  same  pains  and 
care  been  expended  on  an  experiment  as  have  been  given  by  Mr.  McLain 
in  that  he  re])Oits,  the  methods  and  precautious  in  which  I  have  |>er- 
sonally  examined,  endeavoring  to  provide  for  all  possible  contingencies. 
The  experiments  show  pretty  conclusively  that  bees  do  not  injure  fruit 
at  first  hand,  and  this  fact  is  in  keeping  with  the  structure  of  the  man- 
dibles as  compared  with  those  of  wasps  ( Vespida)  which  are  generaliy 
charged  with  the  real  injury. 

Mr.  McLain  also  gives  some  figures  to  show  the  great  importance  of 
apiculture,  and  while  there  is  need  for  more  careful  statistics  of  this 
industry,  I  believe  these  can  better  be  obtained  through  tlie  agency  of 
the  statistical  Division  of  the  Department  than  through  this  special 
agency. 

So  far  as  the  limits  allowed  for  this  report  have  permitted,  I  have 
added,  under  the  title  of  ^^Kotes  of  the  year,"  brieier  references  to  a 
few  of  the  insects  that  have  attracted  attention,  as  evidenced  by  the 
correspondence  of  the  Division. 

The  labors  of  Mr.  II.  6.  Hubbard,  on  the  insects  affecting  the  orange 
tree,  have  been  concluded  in  Florida,  and  his  re]K)rt  has  been  prepared 
and  the  page  proof  all  read,  and  since  last  September  the  whole  work 
has  been  waiting  to  be  put  to  press.  The  fourth  Report  of  the  U.  S. 
Entomological  Commission,  viz.,  my  final  re])ort  on  the  Cotton-worm 
and  Boll  worm,  has  also  been  completed  since  last  summer,  and  is 
slowly  going  through  the  press. 

Dr.  Packard  has  continued  his  special  work  on  forest  insects,  his 
summer  investigations  having  been  made  chiefly  in  Maine.  A  brief 
report  from  him  on  some  of  the  insects  studied  is  included. 

Mr.  Lawrence  Bruner,  in  addition  to  the  special  work  u]>on  which  he 
has  reported,  has  continued  work,  in  conjunction  with  myself,  on  the 
family  of  destructive  locusts  (AcrididcB)^  and  otherwise  to  act  as  agent 
of  the  Division  at  West  Point,  Nebraska. 

Prof.  Herbert  Osborn  has  been  appointed  to  represent  the  Division 
at  Ames,  Iowa,  and  Miss  M.  E.  Murtfeldt  and  Mr.  J.  G.  Barlow  have 
made  special  investigations  during  the  summer. 

The  exhibit  of  economic  entomology  prepared  for  the  New  Orleans 
Exposition  has  been  returned.  The  injury,  unavoidable  in  the  trans- 
portation of  such  fragile  objects,  has  been  made  good,  and  the  collection 
dep<)sited  in  the  National  Museum  for  permanent  keeping,  in  accoid- 
ance  with  the  policy  hitherto  arlopted  by  the  Division  in  reference  to 
museum  material.    I  may  state  in  this  connection  that,  with  a  view  of 
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baflding  tip  a  Talaable  national  collection  of  insects,  I  have  donated 
my  own  private  collection  to  said  National  Masenm,  and  shall  bend  my 
efforts,  as  entomologist  of  the  Department,  to  increasing  it,  feeling 
that  by  thas  cooperating  with  said  mnsenm  the  Department  will  al- 
ways have  easy  access  to  a  reference  collection,  snch  as  it  would  be  im- 
possible or  unsafe  to  accumnlate  in  onr  own  bnilding,  because  of  the 
want  of  accommodation,  and  the  inflammable  nature  of  the  structure. 

In  conclusion,  I  would  again  refer  to  the  want  of  greater  facilities  for 
the  publication  of  the  results  of  the  work  of  the  Division.  The  limited 
space  allowed  in  the  Annual  Report  is  insufficient  to  lay  before  the  pub- 
lic the  results  of  the  work  in  detiiil,  and  we  are  seriously  hamperecl  for 
the  means  of  publishing  any  extended  volumes  requiring  full  illustra- 
tions. 

A  bulletin  on  the  Periodical  Cicada,  one  treating  of  certain  parasites 
of  injurious  species,  and  another  on  the  imported  Elm  Leaf-beetle,  have 
been  published  during  the  year,  and  several  others  are  ready  for  publi- 
cation or  in  preparation.  One  part  of  the  work  on  insecticides,  men- 
tioned in  my  last  report,  has  been  finished  and  only  needs  revision. 

Unless  the  special  printing  fund  of  the  Department  be  greatly  in- 
creased, such  works  as  the  last  mentioned  can  be  published  only  when 
ordered  by  Oongress.  Yet  when,  a  year  ago,  your  predecessor  asked  to 
have  two  monographs  from  thin  Division  onlered  by  Oongn'ss,  the  Sen- 
ate committee  on  printing  declined  to  order  the  same,  on  the  ground  that 
it  did  not  wish  to  establlMh  a  precedent  for  the  publication  of  snch  mono- 
graphs by  this  Department.  One  of  these,  viz.,  that  by  Dr.  8.  W.  Willis- 
ton,  on  the  SyrphidcB  (a  family  of  two- winged  flies  of  consiilerable  import- 
ance to  the  farmer  because  of  tbeir  being  essentially  predaceous)  will, 
therefore,  necessarily  be  published  elsewhere.  I  can  see  no  reason  why 
this  Department  should  not  extend  its  usefulness  and  promote  scientific 
agriculture  by  the  publication  of  more  elaborate  memoirs,  as  the  other 
scientific  Departments  of  the  Government  do.  So  far  as  the  Entomo- 
logical Division  is  concerned,  I  have  for  some  time,  as  expressed  in 
previous  reports,  felt  the  desirability  of  isstn'ng,  from  time  to  time^ 
monographs  that  shall  do  credit  to  the  Division,  and  wonld  urge  that 
steps  be  taken  to  establish  this  precedent.  In  addition  to  the  special 
bulletins  it  wonld  also  be  very  desirable,  as  recommended  in  my  report 
for  188W82,  to  issue  a  [leriodical  or  serial  bulletin  that  would  set  before 
the  pablic,  at  stated  intervals,  while  it  is  fresh,  the  gist  of  the  more  im- 
portant mvestigations  and  facts  of  interest,  as  elicited  in  the  corre- 
spondence and  work  of  the  Division. 

The  office  force  remains  essentially  the  same  as  a  year  ago.  Dr.  Bar- 
nard has  been  relieved,  and  Mr.  Otto  Lugger,  of  Baltimore,  appointed. 
Mr.  Mann  has  continued  work  on  the  bibliography  of  economic  entomol- 
ogy, and  Mr.  Koebele  is  temporarily  stationed  at  Alameda,  Gal.  I  take 
pTeaaure,  in  conclusion,  in  acknowledging  the  efficient  services  of  Mr. 
Philip  Walker,  in  the  sericultural  work,  and  the  aid  of  my  first  assist- 
ant, Mr.  Howanl,  and  of  Mr.  Schwarz  and  Mr.  Pergande,  both  in  the 
routine  work  and  in  preparing  this  report.  The  drawings,  as  hitherto, 
have  been  prepared,  where  not  otherwise  stated,  either  by  Mr.  Marx  or 
Miss  Sullivan,  with  my  correction  and  supervision. 

Respectfully  submitted,  December  24, 18^. 

0.  V.  RTLET, 

EnU/mologiiL 

Hon.  I^OBMAN  J.  GoLiuir, 


Digitized  by  VjOOQ IC 


214         REPORT   OP  THE   COMMISSIONER   OF  AGRICULTURE. 


SILK  CULTURE. 

Since  oar  last  annual  report  was  submitted  the  work  of  the  Division 
in  ehconraging  and  developing  silk  culture  has  been  continued  with 
the  additional  clerical  force  which  the  appropriation  in  favor  of  the  in- 
dustry made  it  possible  to  employ.  Three  hundred  ounces  of  silk- worm 
eggs  were  purchased  in  France  and  received  in  Washington  m  December 
of  1884.  During  the  first  three  months  of  the  present  year,  these  eggs 
were  distributed  among  eight  hundred  and  fifty  applicants,  inhabiting 
almost  every  State  in  the  Union.  By  far  the  largest  number  of  appli- 
cations came  from  Illinois,  while  Kansas,  Louisiana,  and  Ohio  testified 
strongly  to  the  interest  felt  in  the  industry.  Eggs  were  distributed  in 
packages  of  one-twentieth  of  an  ounce,  one-tenth  of  an  ounce,  and  larger 
quantities,  the  apportionment  being  made  with  due  consideration  of  the 
experience  of  the  applicant  and  the  silk- worm  food  accessible.  Through 
ignorance  of  the  art  of  raising  silk-worms,  many  have  asked  for  much 
larger  quantities  of  eggs  than  they  could  possibly  raise  in  their  inex- 
perience. For  these  we  have  been  obliged  to  judge  in  what  may  have 
seemed  an  arbitrary  manner,  and  they  lukve  always  received  but  a  small 
quantity.  This,  while  not  enough  to  insure  profit,  has  been  qoite  sufli- 
cient  to  enable  the  raisers  to  acquire  some  of  that  experience  without 
which  no  industry  can  be  successfully  carried  on. 

DISTRIBUTION  OF  MULBERRY  TREES. 

The  Division  has  co-operated  with  the  superintendent  of  gardens  and 
grounds  in  the  distribution  of  some  eight  thousand  mulberry  trees  to  per- 
sons interested  in  silk  culture.  We  are  not  in  favor  of  an  indiscriminate 
distribution  of  food-plants,  for  various  reasons.  Chief  among  these  is 
the  fact  that  neither  the  Osage  Orange  nor  the  Mulberry  can  be  denuded 
of  their  leaves  without  injury  until  the  plant  has  reached  at  least  its 
fourth  year.  This  lapiSe  of  time  is  discouraging  to  silk-raisers,  and  while 
waiting  for  their  trees  to  acquire  the  requisite  size  they  lose  their  in- 
terest in  the  industry  or  become  discouraged.  It  has  been  urged  by 
nurserymen  that  one  of  the  duties  of  the  Department  in  fostering  silk 
culture  was  to  encourage  the  setting  out  of  large  mulberry  plantations, 
so  that,  as  the  interest  in  the  work  grows,  silk-raisers  may  find  an 
abundance  of  food  of  easy  access.  But  the  great  flurry  of  1838  was 
rather  caused  by  nurserymen  than  by  silk  culturists,  and  the  furor  in 
planting  the  multicaulis,  rivaling  as  it  did  the  tulip  craze  of  Holland, 
led  to  the  ruin  of  many  rich  men.  Although  such  an  event  could  hardly 
be  looked  for  again,  experience  teaches  that  we  must  take  great  care 
not  to  allow  ourselves  to  be  led  into  a  false  policy  by  interest^  parties. 
The  mulberry  planting  of  that  period,  as  well  as  at  prior  and  subse- 
quent times,  has  left  large  numbers  of  trees  scattered  over  the  country, 
which  will  enable  silk-raiser9  to  make  the  experiments  necessary  to 
assure  themselves  if  their  interest  in  the  industry  is  to  be  lasting  or 
whether  it  is  to  die  out  after  the  first  season. 

We  have  often  called  attention  to  the  use  of  the  Osage  Orange  as  a 
food-plant,  and  in  the  section  where  it  is  so  largely  used  for  hedging  it 
is  now  the  common  material  used  in  feeding  silk-worms.  This  section 
has  its  center  in  the  State  of  Illinois,  where  the  supply  appears  to  be 
practically  unlimited,  and  it  stretches  on  the  east  to  Gentx^  Ohio  and 
on  the  west  into  the  eastern  counties  of  Nebraska  and  Kansas,  where 
it  is  becoming  more  plentiful  as  the  country  becomes  more  thicldy  aet- 
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tied.  Thronghout  these  latter  States  the  Mennonites  have  planted 
large  numbers  of  the  Russian  mulberry  {Morw  tartarica),  which  makes 
an  excellent  wind-break  and  is  so  hardy  as  to  stand  the  winters  of  Da- 
kota. The  wood  is  excellent,  being  largely  used  for  fence  posts,  and 
the  foliage  makes,  so  far  as  our  present  experience  goes,  a  good  silk 
worm  food.  In  view  of  all  these  facts  the  distribution  of  mulberry 
plants  has  not  been  pushed,  and  we  have  thought  it  wiser  to  allow  peo- 
pU)  to  set  out  their  own  plantations  and  reserve  our  means  for  helping 
I  liem  in  other  directions. 

BISTBSUTION  OF  BOOS. 

The  eggs  distributed  last  year  were  purchased  in  France  from  relia- 
ble dealers.  They  were  all  of  a  yellow  annual  race,  usually  called 
French.  In  regard  to  this  designation  of  races  a  few  words  of  explana- 
tion are  required.  Prior  to  the  sUk-worm  plague  of  twenty  years  ago 
in  Europe,  there  was  a  certain  degree  of  exactness  in  the  lines  drawn 
between  the  races  raised  in  different  provinces.  Then,  however,  the 
indigenous  races  were  to  a  large  extent  blotted  out,  and  egg  mer- 
chants went  first  to  Turkey,  then  to  Asia  Minor  and  Syria,  and  finally 
to  China  and  Japan  in  search  of  eggs  that  should  be  free  from  '^  the 
malady."  Thus  it  was  that  there  were  brought  into  France  and  Italy 
a  large  number  of  races  foreign  to  those  countries.  These  were  crossed 
together  and,  after  the  researches  of  Pasteur  had  made  the  resuscita- 
tion of  the  native  races  possible,  they  were  crossed  with  these  as  welL 
Thos  the  identity  of  the  old  varieties  became  lost  and  the  same  new 
stock  appeared  in  different  sections  under  different  names.  Samples 
of  French  and  Italian  yellow  cocoons  sent  us  last  summer  appear  to  be 
identical,  and  to  be  again  very  like  some  called  ^'  Turkish  saLmon." 

HOMB-BAISBD  VS.  lUPOBTBD  BOOB. 

A  good  deal  of  feeling  was  exhibited  by  American  silk-raisers  on  ac- 
Gonnt  of  this  purchase  of  eggs  abroad,  as  they  considered  the  produc- 
tion of  eggs  a  part  of  the  industry  which  should  be  fostered  in  the 
United  States.  With  this  feeling  we  do  not  entirely  sympathize.  In 
tlie  first  place,  the  Department  can  distribute  but  a  comparatively  small 
quantity  of  silk- worm  eggs  each  year^  and  they  can  be  produced  by  a 
very  small  number  of  persons.  The  production  of  these  eggs  requires 
great  care  and  extended  experience  in  this  branch  of  the  art.  There  are 
many  precautions  with  which  it  is  necessary  to  surround  the  work,  and 
we  consider  them  of  such  moment  that  we  have  set  them  forth  at  length 
in  another  portion  of  this  report.  The  experience  thus  required  is 
somewhat  hard  to  find  among  the  silk-raisers  of  this  country.  Those 
who  have  already  produced  eggs  for  sale  have  relied  more  upon  the 
t  tvedom  of  this  continent  from  the  germs  of  disease  than  upon  scientific 
UM'thodsfor  its  prevention,  and  while  sericultural  Europe  was  plague- 
stricken,  several  American  silk-raisers  seized  the  opportunity  to  pro- 
<I()ce  eggs  for  the  European  market  and  succeeded  in  realizing  consid- 
erable profits.  But  the  day  for  such  work  is  past.  Europe  to-day  can 
produce  eggs  of  sufiicient  purity  for  her  purposes  and  '<  the  malady" 
itself  has  crept  into  the  United  States  with  imported  eggs.  Silk-raisers 
have  attempted  to  reproduce  from  this  stock,  but  knowing  nothing  of  the 
necessary  precautions  of  which  we  have  ahready  spoken,  have  produced 
but  a  poor  class  of  eggs,  which  in  many  cases  have  been  highly  dis- 
eased with  the  pArine.    While  patriotio  motiyea  would  induoe  ua  to 
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give  the  preference  to  home-raised  eggs,  yet  we  felt  the  necessity  of 
using  great  care  in  purchasing  eggs  from  American  raisers,  and  for  these 
reasons  we  have  only  accepted  those  that  are  sent  us  in  sacks,  contain- 
ing the  laying  of  one  moth  per  sack,  with  the  mother  inclosed.  These 
moths  have  been  submitted  to  the  careful  microscopical  examination 
required,  and  we  have  thus  been  able  to  guard  against  the  purchase  of 
any  diseased  eggs.  The  sequence  has  shown  the  precaution  to  have 
been  necessary,  for  several  large  lots,  accompanied  by  fine-looking  co- 
coons and  a  report  from  the  raiser  to  the  effect  that  the  worms  were 
robust  and  to  all  appearances  healthy,  have  at  once  shown  disease 
wlien  submitted  to  the  crucial  test  of  the  microscope. 

About  600  ounces  of  eggs  have  been  provided  for  the  distribution 
which  is  to  take  place  during  the  coming  winter  and  spring.  In  apply- 
ing for  these  eggs  silk-raisers  state  whether  or  no  they  wish  to  winter  their 
own  eggs.  If  they  themselves  prefer  to  care  for  them,  the  eggs  will  he 
sent  out  before  the  end  of  January,  otherwise  they  will  be  kept  in  Wash- 
ington until  the  foliage  in  the  different  sections  of  the  country  is  ready  to 
feed  the  worms.  We  have  been  led  to  make  this  change  in  the  method 
of  distribution  from  the  fact  that  a  good  many  lots  of  eggs  were  lost 
last  year  through  premature  hatching,  because  the  silk-raisers  to  whom 
they  were  sent  were  unprovided  with  suitable  means  for  keeping  them 
through  the  warm  days  of  early  spring. 

The  eggs  have  been  received  from  thirty-nine  persons  residing  in  dif- 
ferent parts  of  the  country.  They  have  been  submitted  to  the  scrupu- 
lous microscopical  examination  described  later  in  this  report,  so  that  it 
might  be  possible  to  select  those  untainted  with  the  pSbrine,  This  has 
proved  to  be  a  greater  labor  than  was  anticipated,  and  has  occupied  the 
attention  of  the  office  all  through  the  fall.  Besides  the  accepted  eggs, 
thirteen  lots,  amounting  in  all  to  130  ounces,  have  been  rejected  be- 
cause they  were  p6brinous.  Sometimes  the  malady  has  been  so  marked 
as  to  appear  upon  a  very  superficial  examination  of  the  moths,  while 
again  it  has  been  necessary  to  push  the  test  much  deeper  in  order  to 
make  sure  of  the  existence  of  the  disease. 

It  is  very  questionable  whether  silk  culture  will  be  permanently  pro- 
moted by  this  encouragement  to  promiscuous  egg  production. 

Those  who  advertise  silk  culture  as  an  industry  suitable  to  old  per- 
sons, invalids,  and  children,  by  virtue  of  its  being  light,  easy  work,  do 
the  cause  harm.  Silk  culture  may  be  light  as  compared  with  the  more 
severe  labor  that  our  farmers'  wives  are  often  obliged  to  do,  but  it  is  no 
less  true  that  to  many  persons  who  have  tried  silk  raising  the  labor  in- 
volved has  seemed  arduous.  There  is,  to  be  sure,  no  heavy  physical 
labor,  but  the  raising  of  silk-worms  involves  attentive  and  constant 
care,  especially  during  the  last  stage.  The  aged,  the  feeble,  and  the 
young  may  assist,  but  activity  and  intelligence  must  guide. 

THE   ESTABLISHING   OF   FILATUBES— -COST    OF   PBOBUOINa    BEELED 

SILK. 

We  have  repeatedly  pointed  out  in  previous  reports  the  importance 
to  the  success  of  silk  culture  of  the  establishment  of  filatures  where  tbc 
cocoons  produced  in  the  United  States  may  be  reeled  and  thus  find  a 
market.  Until  Congress  made  a  special  appropriation  for  the  encour- 
agement of  the  industry,  it  was  impossible  for  this  Department  to  uu(le^ 
take  the  establishment  of  such  institutions,  During  the  past  year, 
however,  we  have  been  able  to  accomplish  this  objeoty  to  a  umited  ex- 
tent at  leasti  and  with  ihia  end  in  view  two  stationB  weie  established 
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last  spring.  One  of  these  was  at  Philadelphia  in  charpre  of  the  presi- 
dent of  the  Silk  Association  there,  Mrs.  John  Lucas,  and  the  other  at 
New  Orleans  under  the  direction  of  Mr.  Jules  Herbelin. 

The  following  figures  and  estimates  have  been  prepared  by  Mr. 
Walker,  those  of  the  Philadelphia  station  from  his  personal  examina- 
tion of  the  books,  and  those  of  the  New  Orleans  station  from  the  re- 
ports and  correspondence  of  Mr.  Herbelin : 

"  Work  at  the  Philadelphia  station  did  not  commence  in  earnest  until 
the  beginning  of  the  present  fiscal  year.  Since  that  time,  during  the 
months  of  July,  August,  and  September,  518  pounds  11  ounces  of  co- 
coons were  consumed  in  the  production  of  96  pounds  1 J  ounces  of  raw 
silk.  This  requires  5.39  pounds  of  cocoons  for  1  pound  of  reeled  silk. 
The  quality  of  the  stock  handled  is  thus  shown  to  be  very  bad,  4  pounds 
being  considered  excessive.  Some  of  the  trouble  is  undoubtedly  to  be 
attributed  to  inexperienced  labor,  but  the  principal  dilBftculty  was  with- 
ont  doubt  in  the  inferior  grade  of  cocoons  u.sed.  These  cocoons  cost,  on 
the  average,  85  cents  per  pound,  so  that  the  raw  material  used  in  the 
production  of  a  pound  of  silk  cost  (4.58.  What  has  been  sold  of  this 
silk  has  brought  $4.40  per  pound,  from  which  it  will  be  seen  that  the 
cost  of  the  raw  material  was  greater  than  the  value  of  the  manufactured 
product.  Under  the  circumstances  this  is  not  much  to  bo  wondered  at, 
when  we  take  into  account  the  fact  that  the  greater  part  of  the  cocoons 
were  produced  by  raisers  who  were  absolutely  without  experience. 
These  raisers,  though  they  produce  an  inferior  product,  expect  a  good 
price  for  it,  and  in  encouragement  of  the  new  industry  it  has  been 
thought  better  to  give  it.  Under  commercial  circumstances,  at  the 
present  value  of  silk,  the  cocoons  used  in  this  work  should  not  cost  more 
than  60  cents  per  pound.  The  labor  entering  into  the  production  of  this 
silk  consisted  of  1,942  hours  of  a  reeler,  at  a  cost  of  $232.50,  and  the  ex- 
pense of  cocoon  sorting,  amounting  to  (56.25,  or  a  total  cost  of  $288.75 
for  productive  labor.  This  is  about  $3  per  pound  of  reeled  silk,  or  a 
total  cost  of  $7.58  per  pound.  The  general  exi>euses  accompanying  such 
experiments  are  always  heavy,  and  should  not  be  counted  to  the  detri- 
ment of  the  work.  Under  commercial  circumstances  they  are  generally 
covered  by  the  sale  of  silk  waste,  the  receipts  for  which  are  not  herein 
credited  to  the  Philadelphia  account.* 

"The  New  Orleans  filature  was  opened  on  the  16th  of  April,  and  was 
run  continuously  in  that  city  until  the  31st  of  August  During  that 
time  there  were  purchased  4,267  pounds  of  cocoons  in  a  more  or  less  dry 
condition.  They  are  estimated  to  be  equivalent  to  3,360  pounds  of  dry 
cocoons  and  cost  an  average  of  $1  per  dry  pound.  Of  these  cocoons, 
2,710.15  pounds  were  reeled  during  the  period  mentioned,  and  from  them 
were  produced  641  pounds  of  reeled  silk.  This  gives  us  4.228  pounds  of 
dry  cocoons  per  pound  of  reeled  silk.  This  is  not  what  we  may  call  a 
good  result,  but  we  cannot  hope  for  a  better  with  the  quality  of  cocoons 
that  Mr.  Herbelin  has  to  deal  with.  Four  hundred  of  the  641  pounds  of 
reeled  silk  mentioned  above  have  been  sold  at  $4.50  per  pound,  making 
the  value  of  the  reeled  lot  $2,884.50,  if  the  balance  be  sold  at  the  same 
price.  The  cocoons  entering  into  this  silk  cost,  as  has  been  said,  $2,710.15, 
or  about  94  per  cent,  of  the  value  of  the  manufactured  material,  or, 
again,  about  $4.23  per  pound  reeled  silk.    The  labor  employed  in  mak- 

*  A  later  report  (December  29)  from  Mrs.  Lucas  makes  the  rendition  mnch  more . 
eiedi table,  showing,  In  fact,  that  from  722  pounds  of  cocoons,  200  pounds  of  commer- 
dal  reeled  silk  was  produced.    This  would  bean  improvement  so  unexampled  since 
Mr.  Walker's  report  that  there  is  evidently  some  error. 
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ing  this  silk  cost  $1,073,  or  abont  (1.G7  per  pound,  making  the  total 
cost  of  the  silk  about  $5.90  per  pound. 

**This  cost  was,  to  go  more  into  detail,  divided  up  in  the  following 
inanner : 

4.2r;  pounds  dry  cocoons,  at  $1  per  pound.... $4/^^^ 

Labor : 

Cooking,  brushing,  and  reeling •••• ii31t 

Cocoon  sorting ....— Osl> 

Forewoman '27>i 

Engineer '30« 

Total 5,902 

^'  In  discussing  these  figures  it  may  at  once  be  said  that  the  forewoman 
aT)d  engineer  could  as  well  have  handled  forty  basins  as  the  six  which 
thej'  had  in  charge  in  their  respective  capacities.  We  may  therefore 
with  justice  place  the  value  of  their  work  in  the  New  Orleans  filature 
at  six-fortieths  of  the  amount  stated  above.  This  reduction  will  then 
bring  the  corrected  cost  per  pound  to : 

Cocoons f4  230 

Labor : 

Cooking,  brushing,  and  reeling. ••• 939 

Coooon  sorting 069 

Forewoman  (:^j  of  $0.276) (M2 

Engineer  (A  of  $0.368) 065 

Total 5.356 

^^  The  difference  in  the  cost  of  production  between  the  silk  reeled  in 
New  Orleans  and  that  reeled  in  Philadelphia  is  somewhat  due  to  the 
superior  price  paid  for  labor  at  the  Northern  station,  where  the  reelers 
earn  10  cents  per  hour,  while  in  New  Orleans  they  can  be  employed  for 
7i  cents.''  • 

In  our  last  annual  report  (p.  286)  the  opinion  was  expressed  that  the 
future  of  silk  culture  in  America  would  depend  largely  on  the  saccess  of 
the  Serrell  automatic  silk  reel.  The  fiatness  of  the  French  money  mar- 
ket and  the  slowness  of  issuing  of  Mr.  SerrelPs  patents  have  prevented 
thus  far  the  setting  up  of  any  of  these  reels  in  the  United  States.  Two 
of  his  American  patents  have  now  been  granted,  but,  as  they  are  only 
in  relation  to  details,  we  are  still  unable  to  give  an  account  of  his  im- 
provements; but  the  experiments  carried  on  in  France  have  shown 
that  the  following  economies  may  be  effected  by  the  use  of  this  machin- 
ery^ as  compared  with  the  ordinary  French  systems,  to  which  class  the 
Philadelphia  and  New  Orleans  reels  belong.  It  has  been  found  that, 
on  account  of  the  more  equitable  handling  of  the  cocoons  by  automatic 
machinery,  a  pound  of  silk  can  be  produced  from  10  per  cent,  less  raw 
material  than  when  ordinary  hand  machineryis  used.  Again,it  has  been 
sliowii  that  with  the  Serrell  reel  50  x)er  cent,  of  the  number  of  employes 
can  produce  one-third  more  silk  per  day  than  is  commonly  produce<l 
with  hand  machinery.    The  cause  of  this  economy  is  as  follows :  In  tbe 

*  During  the  six  weeks  intervening  between  the  preparation  of  the  above  estimates 
and  tbo  proof-readine  (January  16,  1886),  a  decided  movement  has  taken  place  in  tbe 
market  lor  reeled  silk,  prices  for  silks  having  risen  from  15  to  20  per  cent.  It  was  at 
lirst  tboneht  that  this  advance  had  a  specnlative  basis,  bnt  later  advices  seem  to  indi- 
cate still  uetter  prices,  with  a  firm  and  active  market.  Anticipating  this  farther  ad- 
vance, American  importers  and  manufacturers  have  laid  in  a  larse  atoek  of  reelet) 
silk,  the  value  of  imports  in  December,  ItibS,  having  reached  ^,916,496,  as  against 
SI,  120,199  in  December,  1884.  This  increase  in  value  of  imports  during  the  paat  month 
brings  the  total  for  1^  to  $15,157,465,  as  agamst  $13,777,908  in  1884. 
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first  place,  a  given  number  of  operatives  can  run  twice  as  many  Serrell 
reels  as  ordinary  French  reels.  In  the  second,  in  the  ordinary  operation 
of  the  latter  a  woman  uses  one-quarter  of  her  time  'in  preparing  her 
cocoons  to  be  reeled,  and  during  that  time  her  reel  stands  idle  3  but  by 
the  Serrell  system  the  cocoons  are  prepared  by  particular  operatives, 
who  do  nothing  else,  and  the  reels  are  run  constantly.  We  here  gain, 
then,  50  per  cent,  by  the  saving  in  the  number  of  operatives,  and  25  per 
cent;  of  the  remaining  50  per  cent.,  or  12^  per  cent.,  through  increased 
production,  and  have,  in  all,  62^  per  cent,  of  economy  of  labor. 

Applying  these  economies  to  the  corrected  cost  of  production  at  New 
Orleans,  as  given  above,  it  would  be  reduced  to : 

Coeoons  ($4.^  less  10  per  cent,  or  $0.42) ^3.810 

Labor: 

Reelers,  &o.  ($0,939  leaa  62^  per  cent,  or  $0.587) 352 

Sorters  ($0,089),  forewoman  ($0,042),  engineer  ($0.055) 186 

Total  cost  of  producing  1  pound  of  reeled  silk  with  Serrell  reels  under 
the  above  circumstances 4.348 

A  recent  letter  from  Mr.  Serrell  informs  us  of  the  shipment  of  one  of 
his  reels  to  the  Department  for  use  in  making  experiments,  and  it  will 
then  be  possible  to  verify  the  figures  given  above. 

WORK  ON  THE  PACIPIC  COAST. 

In  addition  to  the  two  agents  mentioned  above,  it  was  deemed  advis- 
able that  the  Division  should  be  represented  on  the  Pacific  coast,  and 
Mr.  Charles  Wolcott  Brooks  was  therefore  appointed  as  superintendent 
of  exx>eriments  in  silk  culture  at  San  Francisco.  Tbis  position  he  held 
until  his  death,  in  August,  when  be  was  succeeded  by  Mr.  William  M. 
Noyes,  our  present  I'epresentativc.  Under  Mr.  Brooks's  superintend- 
enoe  and  the  immediate  direction  of  Mr.  B.  H.  Garter,  of  Oakland,  an 
experimental  crop  of  silk-worms  was  raised  last  spring  at  the  Tomp- 
kins  school-building  in  that  city.  The  worms,  however,  were  unfortu- 
nately received  by  Mr.  Garter  after  they  had  hatched,  and  their  being 
improperly  cared  for  during  their  first  days  had  a  bad  effect  upon  their 
subsequent  health  and  growth.  Some  of  the  choice  cocoons  were,  how- 
ever, used  for  the  production  of  eggs,  which  will  be  distributed  through- 
out the  State  during  the  coming  winter. 

In  previous  reports  we  have  mentioned  the  formation  of  the  Galifornia 
Silk  Culture  Association  and  of  the  State  board  of  silk  culture  of  Cali- 
fornia. The  association  continued  in  its  original  form  until  the  begin- 
lung  of  the  present  year,  when  its  members  were  incorporated  as  the 
*' Ladies'  Silk  Culture  Society  of  California."  The  old  association  was 
always  active  in  promoting  silk  culture  throughout  the  State,  and  the 
society  has  followed  in  its  footsteps,  distributing  literature,  sillv-worm 
eggs,  and  food-plants  to  silk-raisers.  Soon  after  its  incorporation  the 
society  was  presented  with  a  piece  of  land  containing  about  15  acres, 
situated  in  Piedmont,  in  Alameda  County.  On  this  land  it  was  their 
intention  to  establish  a  model  sericultural  station.  In  this  object  they 
have  been  assisted  by  the  Department  of  Agriculture,  a  building  of 
suitable  size  and  arrangement  to  serve  as  a  cocoonery  having  been 
erected  at  Piedmont  in  the  month  of  June  last.  Here  it  is  intended  to 
set  oat  plantations  of  food-plants  and  to  raise  a  small  crop  of  silk- 
worms each  year,  with  three  distinct  objects  in  view.  The  first,  and 
perhaps  the  most  important^  is  the  investigation  of  all  matters  of  soiea- ' 
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tiflc  interest  in  connection  with  silk  cultnre,  sncli  as  the  best  methods 
of  raising  silk- worms  and  their  food,  the  adaptability  of  different  food- 
plants  to  the  climate  of  California,  &c.  A  review  will  be  made  of  the 
researches  of  M.  Pastenr  into  the  diseases  of  silk- worms  in  the  light  of 
investigations  into  the  lower  orders  of  vegetable  life  that  have  been 
made  since  his  ^^ Studies"  were  published.  These  and  a  great  many 
other  questions  will  naturally  occupy  the  attention  of  the  expert  direct- 
or of  the  Piedmont  station.  Secondly,  during  the  silk-raising  seanon, 
pujiils  will  be  taught  how  to  raise  silkworms  after  the  most  approved 
and  economic  methods;  and  thirdly,  the  crop  resulting  from  the  annual 
experiments,  will,  if  suitiible,  be  used  in  the  production  of  silk-worm 
^SS^i  to  be  distributed  gratuitously  to  the  silk-raisers  of  the  Pacific 
coast.  A  director  for  this  station  has  been  appointed  in  the  person  of 
Mr.  A.  Werner,  who  comes  to  ns  with  several  years'  experience  of  a 
similar  kind  in  Austria. 

The  State  board  of  silk  culture,  though  created  for  four  years,  had 
funds  appropriated  for  its  use  for  two  years  only.  These  funds  were 
exhausted  some  months  before  the  biennial  period  had  elapseil,  and  the 
active  work  of  the  board  came  to  a  premature  end.  This  board  was 
succeeded  by*a  new  one  created  in  accordance  with  an  act  ppproved 
.  March  18, 1885,  which  appropriated  (5,000  per  year,  for  two  years,  for 
the  encouragement  of  silli  culture.  In  pursuance  of  this  law  the  pres- 
ent boanl  is  now  acting  under  the  presidency  of  Mrs.  Olive  M.  Wash- 
bum.  The  first  board  established  an  experimental  and  educational  fil- 
ature in  the  city  of  San  Francisco.  At  this  filature  there  were  recei  ve<l, 
from  the  crop  of  1883, 609  pounds  of  cocoons,  and  from  that  of  1884,  753 
pounds.  Although  it  was  estimated  that  the  State  produced  1,500 
pounds  of  cocoons  during  the  former  season,  the  estimate  appears  to  be 
excessive,  competent  judges  giving  it  as  their  opinion  that  two-thirds, 
at  least,  of  the  crop  was  purchased  at  the  State  filature.  On  June  22, 
1885,  the  new  board  reopened  this  establishment,  which  had  been  tem- 
porarily closed  for  lack  of  funds  to  carry  it  on,  and  the  report  of  the 
filature  committee  of  the  board,  just  published,  informs  us  that  44 
ponnds  of  silk  had  been  reeled  there  during  the  present  summer.  The 
school  has  consisted  of  19  pupils,  who  ^have  attended  at  different  times 
and  been  taught  to  reel  silk  by  an  expert  Italian  operative.  The  Gali- 
foniia  cocoon  crop  of  the  past  season  is  estimated  at  but  250  ponnds. 
'So  reason  is  ascribed  for  this  falling  off  in  the  production.  The  State 
board  has  distributed  a  large  quantity  of  sericultural  literature,  and 
the  old  organization  was  instrumental  in  the  delivery  of  several  lectures 
and  addresses  upon  silk  culture  in  different  parts  of  the  State.  The 
board  has  recently  placed  (400  at  the  disposition  of  the  Ladies'  Society 
for  the  improvement  of  its  land  at  Piedmont. 

An  effort  was  made  last  winter  by  Mr.  Joseph  Neumann  and  some 
of  his  associates  to  lannch  the  '^California  Silk  Culture  Development 
Company,"  with  a  capital  of  $100,000.  The  attempt  was  a  failure,  as,  in 
our  opinion,  all  attempts  to  exploit  silk  culture  on  a  large  scale  will  be. 
A  curious  error  was  made  in  their  prospectus,  curious  because  it  is 
often  made  and  often  goes  undetected.  This  is  the  calculation  of  the 
production,  per  ounce,  of  eggs,  such  as  would  be  proper  for  fresh  cocoons, 
and  tbe  estimation  of  their  value  as  that  of  dry  cocoons.  The  miscon- 
ception that  will  arise  from  such  figures  will  be  understood  when  it  is 
remembered  that  cocoons  lose,  in  drying,  two-thirds  of  their  original 
weight,  and  that,  therefore,  for  the  same  qui^lity  of  cocoons,  they  are 
'  worth  three  times  as  much  per  pound  when  dry  as  when  first  mada. 
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ON  THE   PBEOATJTIONS    NEOESSABY  IN   1*HB   PBODUCTION    OP   PUEE 
SILK-WOBM  EGGS,  AND  IN  PBOPEBLT  WINTERING  THEM. 

For  such  accurate  knowledge  as  wo  have  of  the  diseases  affecting  the 
mulberry  silk-worm  we  are  largely  indebted  to  the  Freuch  savant,  Lonis 
Pasteur,  who  made  them  the  subject  of  exhaustive  researches.  He 
found,  when  he  turned  his  attention  to  the  matter,  a  long  list  of  maladies 
whose  marks  of  distinction  were  anything  bat  clearly  drawn.  After  a 
careful  study  of  these, however,  he  writes:  "  I  ought  to  say  that  I  know 
bat  four  well-marked  diseases  among  silk-worms.  They  are  the  graa- 
serie,  the  muBcardine^  the  flacheriej  and  the  pibrine.  All  others  appear 
to  me  to  be  merged  in  these."*  The  first  two  can  be  easily  disposed  ol', 
for  the  grasserie  never  appears  in  the  moth  and  cannot,  therefore,  affect 
her  eggs.  The  muscardine^  though  it  may  be  so  slightly  develo|)ed  that 
the  worm  is  permitted  to  spin,  will  invariably  destroy  the  chrysalis, 
while  the  disease  can  never  originate  at  this  state,  as  the  insect  is  pro- 
tected by  its  cocoon.  The  moth,  if  kept  free  from  larvae  affected  with 
the  disease,  is  never  afflicted  with  the  mmcardine.  Her  eggs,  therefore, 
cannot  contain  its  spores.  But,  in  the  flacli^ie  and  thepSbrinej  we  have 
two  diseases  so  contagious  and  so  destructive  that  it  is  necessary  to 
combat  them  by  stringent  and  thorough  measures. 

PLAOOIDITY  (PLAOHEBIE). 

Symptoms  and  Conseqtiences. — Before  treating  of  preventives  or  reme- 
dies, however,  it  will  be  well  to  dehcribe  the  symptoms  of  the  two  dis- 
eases and  the  means  of  detecting  them,  so  that  the  measures  which  it 
is  necessary  to  take  in  order  to  obtain  eggs  free  from  their  influence, 
may  be  better  understood.  When,  after  the  worms  have  passed  their 
fourth  molt,  and  are  eating  well  and  regularly,  they  have  all  the  appear- 
ance of  perfect  health  and  vigor  and  the  silk-raiser  feels  full  confidence 
in  the  success  of  his  crop,  some  will  often  be  seen  to  crawl  to  the  edges 
of  the  trays,  and  lie  there  languid  and  without  motion.  But  for  the 
loss  of  their  wonted  activity  and  the  cessation  of  their  naturally  vora- 
cious appetite,  one  would  still  think  the  worms  in  full  possession  of  {ler- 
feet  health,  for  they  still  retain  all  the  outward  perfection  of  form  that 
wo  have  remarked  above.  In  color  they  have  perhaps  become  some- 
what more  rosy,  especially  if  the  disease  is  in  a  violent  form.  On  touch- 
ing them,  however,  we  find  them  soft,  and  even  in  this  seemingly 
live  conditiou  they  are  often  dead.  Had  the  worms  been  carefully  ob- 
served at  this  time,  it  would  have  been  seen  that  the  beating  of  the 
dorsal  vessel  was  gradually  becoming  slower,  and  that  it  finally  stopped 
altogether;  and  that  the  worm  was  excreting  a  dirty  liquid  which  soiled 
the  anal  orifice  and  gradually  closed  it.  Before  many  hours  are  passed 
the  akin  begins  to  shrivel  and  draw  in  around  the  fourth  and  fifth  joints 
of  the  body,  viz,  those  two  lying  between  the  set  bearing  the  legs  proper 
and  the  set  bearing  the  prolegs.  Later,  at  this  restricted  point,  the 
body  begins  to  turn  brown,  theu  black,  and  the  whole  worm  is  soon  in 
an  advanced  state  of  putrefaction.  Then,  and  even  before  the  death  of 
the  worm,  a  sour  odor  is  jierceptible  in  the  wagnanerie^  due  to  the  fatty 
volatile  acids  exuded  by  the  victims  to  the  disease.  Should  the  malady 
strike  the  insects  at  a  later  period,  when  they  are  ready  to  spin  their 
cocoons,  the  same  languishing  air  will  be  observed ;  they  will  show  a 
relactauce  to  crawl  up  into  the  arches,  and  will  be  seen  to  gather  around 

•"  ^udea  8ur  la  Maladie  des  Fen  d  SoU,*'  vol.  i,  p.  S9S. 
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their  base  seeking  some  place  to  spin  their  cocoons  which  it  requires  no 
exertion  to  attain.  Many  of  those  which  reach  the  branches  stretch 
themselves  out  motionless  on  the  twigs  and  die  there  They  are  to  ho 
seen  later  hanging  by  their  prolegs  in  diflferent  states  of  putrefactic  ti 
(Plate  II,  Fig.  1).  When  these  symptoms  are  observed  we  may  be  sun* 
that  the  wormef  are  attacked  by  flaccidity  (flacherie). 

Nature  and  Treatment, — A  full  discnssiou  of  the  causes  of  and  treat 
ment  for  this  disease  will  be  given  in  Bulletin  No.  9,  of  this  Divisioii. 
Our  present  object  is  only  to  describe  the  indications  of  the  malady  wit?, 
such  fullness  that  it  may  be  readily  known  to  the  silk-raiser.  When- 
the  symptoms  given  above  are  not  suflSciently  obvious,  and  where  it  is 
necessary  to  make  assurance  doubly  sure,  a  microscopic  examination  of 
the  intestines  of  the  sick  worm  should  be  resorted  to.  Here  will  be 
found  masses  of  undigested  food,  and  the  coats  of  the  intestines  will  be 
found  to  be  opaque.  Here,  too,  the  microscope  reveals  the  parasites 
ordinarily  attending  putrefaction,  chief  among  which  is  a  bacillus,  seru 
sometimes  with  and  sometimes  without  a  bright  nucleus.  There  also 
exists  a  special  form  of  ferment,  not  unlike  that  which  accompanies  tne 
formation  of  vinegar  {Mycoderma  aceti  Pasteur^,  which  is  found  in  short 
chains,  the  links  of  which  are  almost  spherical  m  form  f  Plate  III,  Fig.  1^. 
These  two  parasites  are  sometimes  found  together  ana  sometimes  sepa- 
rately. When  the  bacillus  is  abundant  death  quickly  follows  its  ap- 
pearance, and  the  disease,  spreading  rapidly,  will  sometimes  destroy  a 
whole  school  in  a  single  day.  At  times  this  bacillus  appears  so  short  a 
time  before  the  spinning  of  the  cocoon  that  the  worms  are  able  to  meant 
into  the  branches,  and  even  make  their  cocoons  and  become  chrysa- 
lides. Then,  however,  the  disease  overcomes  them  and  their  putrefaction 
produces  foul  cocoons.  This  case  is,  however,  more  rare,  and  in  general 
the  bacillus  is  not  often  found  in  the  chrysalis.  When  the  ferment 
alone  appears,  the  disease  progresses  differently.  The  worms  then  show 
the  same  languor  on  the  approach  of  the  spinning  period,  and  the  same 
indisposition  to  make  their  cocoons;  but  even  then  they  mount  the 
branches,  perform  their  work  of  spinning,  are  transformed  into  chrysa- 
lides, and  these  into  moths  which  may  have  a  fine  appearance.  The 
silk  crop  may  even  bo  exceptionably  good ;  but  where  this  state  has 
existed,  when  the  worm  has  been  without  its  usual  agility  at  the  spin- 
ning time,  where  it  has  shown  this  apparent  laziness,  then,  though  the 
cocoons  be  of  the  firmest  and  the  moths  the  finest,  still  there  will  exist  a 
weakness,  a  constitutional  debility  that  will  show  itself  in  the  next  gen- 
eration. This  is  the  only  way  in  which  flaccidity  is  hereditary,  in  this 
predisposition  of  the  worm  to  succumb  to  disease  on  account  or  the  af- 
fection which  weakened  but  which  did  not  kill  the  parent. 

When  these  apparent  troubles  are  seen,  we  need  look  no  farther  for 
signs  of  the  malady,  but  at  once  reject  the  stock  as  unfit  for  reproduction. 
But,  as  it  is  not  always  possible  for  the  egg-producer  to  have  thus 
watched  the  rearing  of  the  worms,  it  will  be  well  to  describe  a  means 
by  which  flaccidity  may  be  detected  in  the  chrysalis,  so  that  if  the  stock 
be  unfit  for  egg  production  the  cocoons  may  be  stifled  and  their  value 
not  iujured  by  the  emergence  of  the  moth.  For  this  purpose  we  can  do 
no  better  than  give  a  translation  of  the  instructions  published  by  H. 
Pasteur  on  this  point,  with  their  accompanying  illustrations.*  They  are 
as  follows : 

<^  Gut  away  the  wall  of  the  thorax  of  the  chrysalis  with  fine  soissors, 
as  shown  in  Plate  U,  Fig.  2,  so  as  to  reveal  the  stomach  8.    Draw  this 

*  £tude$  8ur  la  MaladU  dea  Ten  d  8oie,  Tol.i,p.  838. 
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ont  with  a  pair  of  tweezers.  The  restricted  part  of  the  digestive  tube, 
which  unites  the  stomach  with  the  urinal  sack,  w,  should  then  be  cut. 
The  anterior  part  of  the  digestive  tube  now  alone  holds  the  stomach  in 
place,  and  this  easily  gives  way.  Lay  the  small  ball  thus  withdrawn  on 
a  glass  slide  and  scratch  away  the  very  soft  fatty  envelope  which  covt  rs 
the  interior.  Of  this  interior  substance  take  a  piece  as  big  as  the  liea<l 
of  a  pin,  wash  it  with  a  drop  of  distilled  water,  and,  placing  it  upon  a 
slide  with  a  cover-glass  over  it,  examine  it  with  a  microscope  magnify- 
ing about  four  hundred  diameters.  With  a  little  experience  this  work 
may  be  done  very  rapidly.  It  would  be  well  to  take  out  at  the  saino 
time  the  stomachs  of,  say,  twenty  chrysalides,  and  lay  them  on  as  many 
glass  slides.    •    •    • 

"The  first  few  days  after  the  formation  of  the  chrysalis  the  contents 
of  the  stomach  are  generally  very  liquid,  which  makes  their  extraction 
inconvenient.  It  is  better  to  make  these  observations  seven  or  eight 
days  after  the  spinning  begins,  when  the  matter  will  be  found  to  have 
more  consistence.  •  •  •  Plate  III,  Fig.  1,  shows  the  appearance 
of  the  ferment  found  in  flaccid  chrysalides  under  a  magnifying  power 
of  four  hundred  diameters.  It  is  associated  with  the  dibris  of  leaves, 
morsels  of  the  trachea,  and  chlorophyl  cells.  These  matters  ordinarily 
accompany  the  little  ferment  in  the  stomach  of  the  chrysalis  because  of 
the  incomplete  digestion  of  the  leaf  whenever  it  is  submitted  to  fermen- 
tation." 

Pl^BBINE. 

B^ptofM. — <<The  disease,  pSbrine^  shows  itself  outwardly  by  the 
dwindling  away  of  the  worms  and  their  inequality  of  size ;  eating  little, 
they  do  not  grow  as  large  as  when  in  their  normal  state.  At  the  end 
of  a  few  days  black  spots  frequently  make  their  appearance  on  the  skin, 
resembling  punctures  or  bums.''*  Plate  II, Fig.  4,  "represents,  twice 
the  nataral  size,  the  anterior  part  of  the  body  of  sick  worms  covered  with 
the  spots  of  which  I  treat.  In  one  of  the  worms,  a,  they  are  just  becom- 
ing visible,  and  the  eye  should  be  aided  by  a  magnifying  glass  to  render 
them  distinct ;  the  other,  by  shows  them  farther  advanced,  easily  recog- 
nizable with  the  naked  eye,  if  the  worm  be  examined  with  a  little  at- 
tention. Finally,  Fig.  3  shows  one  ring  spotted  with  the  pSbrinOj  mag- 
nified to  six  diameters.  For  this  cut  was  chosen  a  worm  bearing  two 
kinds  of  marks,  one  with  clear  cut  edges,  the  others  surrounded  with  a 
halo.  The  first  are  wounds,  the  others  the  true  spots  belonging  to  the 
disease  and  serving  as  an  indication  of  its  existence,  if  not  always,  at 
least  under  many  circumstances.  The  halos  in  question  have  generally 
a  yellowish  tint;  they  must  be  observed  through  a  magnifying  glass  to 
be  well  6een.''t  "The  anal  horn,  the  prologs,  the  soft  parts  between  the 
rings  are  especially  subject  to  these  black  spots.  In  the  interior  of  the 
body  microscopic  observation  reveals  the  presence  of  iunumorable  coi- 
pnscles  of  an  ovoid  shape  (Plate  III,  Fig.  2],  filling  the  cells  of  the  walls 
of  the  stomach,  those  of  the  silk  glands,  the  muscles,  the  fatty  tissue, 
the  skin,  the  nerves,  in  a  word,  all  the  portions  of  the  body.  There  are 
often  so  many  of  them  that  the  cells  of  the  silk  glands  become  swollen 
and  white  and  appear  to  the  naked  eye  to  be  sprinkled  over  with  chalky 
bpots ;  the  silky  liquid  always  remains  exempt  from  this  parasite,  but 
it  is  much  less  abundant  than  when  the  worm  is  in  a  healthy  state."} 

*  MaiUot.  2^n9  $ur  U  Vera  d  9oie  du  Mufier,  j-e,,  p.  96. 

tPMteur,  £tud€8,  ^c,  p.  15. 

t  Hailloi,  Lemons f  4*0.,  pp.  96,  97. 
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In  addition  to  these  exterior  symptoms  it  is  noticed  that  the  prologs 
do  not  seem  to  attach  themselves  easily  to  objects.  In  the  chrysalis  the 
abdomen  is  very  mach  swollen  and  the  rings  stretch^,  while  in  the 
moth,  part  of  the  body  and  the  wings  have  a  leaden  color.  This  must 
not  be  coufoanded  with  a  certain  natural  brownness  which  some  healthy 
moths  exhibit  and  which  extends  over  the  whole  body. 

Tests  for  the  Determinatum  of  PSbrine. — The  corpnscles  mentioned  in 
the  above  quotation  are  found  in  all  the  stages  of  the  insect's  life  from 
the  egg  to  the  moth,  whence  they  again  pass  from  the  mother  into  the 
eg:f^.  The  disease  is,  therefore,  strictly  speaking,  more  hereditary  than 
is  tlaccidity,  which  passes  from  one  generation  to  another  only  in  an  indi- 
rect manner,  as  already  described.  It  has  been  found  that  con>nsele8 
in  the  male  cannot  affect  the  eggs,  and  that  the  disease  passes  from  the 
female  only.  Pasteur  took  advantage  of  these  points  in  his  system  of 
microscopic  selection.  By  making  an  examination  of  the  female  moth 
he  was  enabled  to  predict  that  if  she  were  p(§brinou8  her  issue  would 
also  be  affected  with  the  malady,  while  if  she  were  healthy  the  eggs 
also  would  be  free  from  its  germ.  Ho  found,  if  the  pSbrine  were  con- 
tracted after  the  fourth  molt,  that,*  under  ordinary  circumstances,  the 
larva  would  show  no  external  signs  of  it,  while  the  moth,  and  there- 
foi^e  her  issue,  would  be  found  to  be  swarming  with  corpuscles.  It  is 
wise,  if  the  stock  is  to  be  used  for  reproduction,  to  microscopically  ex- 
amine some  of  the  worms  which  spin  last,  in  search  of  the  parasite. 
If  any  of  the  school  are  diseased,  these  laggards  will  most  certainly  be. 
Unless  the  insects,  therefore,  be  submitted  to  examination  at  this  time 
or  while  in  the  chrysalis  state,  the  silk-raiser  may  have  no  means  of 
ascertaining  whether  or  not  the  pSbrine  exists  until  the  contents  of  the 
moth  are  placed  under  the  microscope,  when  it  will  be  too  late  to  stifle 
the  cocoons.  There  is  none  of  the  languor  in  p^biinous  worms  which 
is  found  in  the  flaccid  larvte  just  before  spinning.  The  sericultorist 
therefore,  who  wishes  to  obtain  good  stock,  ttill,  if  wise,  make  the  ex- 
amination of  the  larva  and  afterwards  follow  up  the  process  through 
the  different  operations  to  be  hereinafter  described. 

laolation  and  Examination  of  the  Moths. — If  left  to  themselves  the 
insects  remain  in  the  chrysalis  state  for  frt>m  two  to  three  weeks  in  our 
ordinary  summer  weather.  This  development  may,  however,  be  has- 
tened or  retarded  by  increasing  or  lowering  the  temperature.  This 
fact  is  taken  advantage  of  to  obtain  a  few  adult  insects,  which  may  be 
microsco])ically  examined  before  the  whole  lot  becomes  fully  developed. 

We  were  very  much  pleased  with  Maillot's  method,  which  he  exi)laiued 
and  eshibited  to  us  at  Montpellier,  in  1884,  and  here  give  a  description 
of  it  in  his  own  words:  " Three  or  four  days  before  the  cocoons  are  taken 
from  the  branches,  we  take,  here  and  there,  from  the  early  spinnen*  as 
well  as  from  the  late,  several  hundred  cocoons;  as,  for  example,  five 
hundred  from  a  lot  of  90  pounds.  This  sample  should  be  placed  in  an 
oven  or  warm  room',  where  it  will  be  kept  day  and  night  at  a  temponi- 
ture  of  from  lOiP  to  110^  P.,  and  a  high  degree  of  humidity.  In  thi^ 
way  the  formation  of  the  moths  is  hastened.  As  during  this  time  the 
cocoons  of  the  lot  itself  are  remaining  at  a  temperature  of  from  75^  to 
90^,  and  often  during  the  night  at  even  lower  temperatures,  we  shall 
still  have  time  to  stifle  them  if  the  lot  is  discarded,  or  to  string  them 
into  chains  if  on  the  contrary  it  proves  healthy. 

<<  Every  two  days  we  take  ten  chrysalides  from  the  sample  and  exam- 
ine them  microscopically  for  corpuscles.  If  we  find  them  in  the  first 
eight  or  ten  days,  no  matter  in  how  small  quantities,  we  can  be  sure 
that  tihe  proportion  of  p^brinous  moths  will  be  considerable.    When 
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the  chrysalides  are  mature,  which  is  easily  seen  by  their  eyes  becoming 
black  and  the  eggs  harder  to  break  ander  the  pestle,  and  also  that  some 
of  them  are  taming  into  moths,  we  proceed  to  the  definite  examination. 
We  crash,  one  by  one,  the  moths  which  have  come  out  and  the  chrysa- 
lides which  remain,  and  search  for  corpuscles ;  the  per  cent,  which  is 
tlias  found  will  not  differ  materially  from  that  which  exists  in  the 
whole  lot"* 

The  examination  of  the  chrysalides  here  mentioned  may  be  made  in 
the  manner  already  described  when  searching  for  the  ferment  of  flac- 
cidity  and  at  the  same  time. 

Proceeding  now  with  stock  of  which  the  purity  has  been  ascertained 
by  one  or  more  of  the  different  methods  of  observation  above  described, 
200  cocoons  should  be  selected  for  each  ounce  of  eggs  that  it  is  desired 
to  produce.  In  making  this  selection  great  care  should  be  exercised  in 
taking  only  cocoons  that  are  fine  in  texture  and  firmly  made.  This 
fineness  is  one  of  the  prerequisites  of  a  first-class  cocoon.  What  is 
meant  by  this  differcDce  in  texture  will  be  seen  by  an  examination  of 
Plate  lY,  Figs.  3  and  4,  the  former  being  fine  and  the  latter  coarse. 
The  firmness  of  the  cocoon,  depending  as  it  does  on  the  amount  of  silk 
which  it  contains,  is  an  indication  of  the  vigor  of  the  worm  and  another 
item  to  be  considered  in  selecting  stock,  for  reproduction.  Bules  have 
been  given  for  the  determination  of  the  sex  of  the  inclosed  insect,  and 
among  them,  perhaps  the  most  common,  is  the  assertion  that  those 
that  are  constricted  at  the  middle  (Plate  17,  Fig.  3)  contain  males,  while 
those  not  constricted  (Fig.  4)  contain  females.  This,  however,  may  be 
regarded  as  an  indication  rather  than  a  fixed  rule,  and  there  are  races 
in  which  the  cocoon  is  almost  uniformly  constricted  and  others  where 
the  reverse  is  true.  But  this  careful  selection  for  sex  is  comparatively 
unimportant,  and  we  consider  it  wiser  to  choose  the  cocoons  in  relation 
to  their  firmness  and  texture  and  trust  to  chance  to  bring  as  many  male 
moths  as  female.  Double  cocoons,  where  two  worms  have  spun  to- 
gether, should  never  be  used  in  egg-making. 

The  proper  cocoons  having  thus  been  selected  they  shonld  be  strung 
upon  stout  threads  about  3  feet  long.  Care  should  be  taken  not  to 
prick  the  chrysalides  with  the  needle  while  passing  it  through  the  end 
of  the  cocoon  in  making  the  chains.  These  chains  should  then  be  hung 
in  a  cool,  darkened  room,  while  waiting  for  the  moths  to  emerge.  They 
shoaUi  not  be  placed  near  any  object  which  would  be  soiled  by  the 
secretions  emitted  by  the  moths  on  their  emergence  from  their  cocoons. 

Previous  to  this  emergence  there  should  be  prepared  for  each  ounce 
of  eggs  to  bo  produced,  about  one  hundred  small  bags  of  fine  muslin 
(cheese  cloth  makes  a  good  material),  made  in  the  following  manner: 
Cut  the  cloth  in  pieces  3  by  6  inches,  then  fold  one  end  over  so  as  to 
leave  a  single  edge  of  about  three-quarters  of  an  inch,  as  shown  in  Plate 
IV,  Fig.  1.  This  should  be  sewn  up  into  a  bag  with  the  upper  end  open 
and  then  turned  inside  out  so  that  the  seams  will  cause  the  sides  to 
bulge.  Thus  completed  they  are  called  <' cells."  The  cells  should  be 
strung  on  a  cord  stretched  across  the  room.  Some  trouble  having  been 
experienced  in  keeping  the  moth  from  crawling  out  of  the  cell  at  either 
side  of  the  pin,  which  is  the  method  of  closing  it  shown  in  the  figure, 
the  scheme  shown  in  Plate  IV,  Fig.  2,  was  adopted  in  this  office.  This 
consists  in  clamping  the  bags  in  fours  between  two  sticks  of  wood,  rough 
sawn,  about  one-half  by  one-quarter  inch  through,  and  14  inches  long. 
They  are  bound  together  by  rubber  bands  and  may  be  laid  across  par- 


^  Maillot,  Le^Mf  ^c,  p.  250. 
15  AO— ^85 
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allel  wires  stretched  across  the  room  at  about  13  inches  apart.  M. 
Pastear  suggests  that  a  simple  piece  of  cloth  about  4  inches  square  be 
used  instead  of  the  sack.  The  moth  lays  her  eggs'  on  this  and  is  then 
retained  by  being  fastened  to  the  cloth,  the  comer  of  which  is  turned 
up  over  her  and  a  pin  passed  through  it  and  over  her  wings.  Some 
trouble  has  been  experienced  by  this  process,  as  the  ege:8,  if  not  proi)erIj 
gummed  to  the  clotb,  will  sometimes  fall  off  and  be  lost,  and  the  moths, 
not  being  confined  as  in  the  sacks,  will  wander  to  other  cloths  and 
get  their  eggs  mixed  with  those  of  other  moths,  which  would  be  detri- 
mental to  the  microscopical  selection  to  be  hereafter  described.  It  has 
the  advantage,  however,  of  enabling  the  microscopist  to  avoid  the  labor 
of  turning  the  sacks. 

The  moths  emerge  from  the  cocoons,  as  a  rule,  from  5  to  8  o'clock  in 
the  morning.  At  the  latter  hour  many  of  them  will  be  found  coupled 
and  clinging  to  the  chains.  Tbese  should  be  carefully  taken  by  the 
wings  and  placed  upon  a  table  by  themselves,  the  single  moths  being 
placed  upon  another  table  where  they  will  couple  if  the  sexes  are 
evenly  divided.  They  should  then  be  transferred  to  the  other  table  as 
the  fluttering  of  the  male  moths  is  apt  to  disturb  the  couples*  These 
should  be  left  together  until  4  or  5  o'clock  in  the  afternoon,  when  they 
may  be  separated  by  drawing  them  gently  apart  by  the  wings.  The  fe- 
males should  then  be  placed  in  the  cells  or  upon  the  cloths  already  de- 
scribed, where  they  will  at  once  commence  their  egg  laying,  completing 
it  in  about  thirty -six  hours.  Most  of  the  males  may  then  be  thrown 
away,  though  it  may  be  wise  to  keep  a  few  of  the  more  active  ones  to 
compensate  for  any  superbundance  of  females  in  the  issue  of  the  follow- 
ing day.  But  little  difficulty  will  be  encountered  in  distinguishing  the 
sexes,  the  males  being  noticeable  by  their  smaller  abdomens,  more  ro- 
bust antennsQ  and  by  their  greater  activity. 

When  the  eggs  have  been  laid,  the  microscopical  examination  of  the 
moths  should  be  made  with  a  view  to  ascertaining  whether  or  no  they 
are  afOicted  with  pibrine.  The  entire  moth  should  be  ground  up  with 
a  few  drops  of  distilled  water  in  a  small  glass  mortar  (2-ounce  is  a  con- 
venient size).  A  drop  of  this  water  is  then  taken  with  a  medicine  drop- 
per and  placed  upon  a  glass  slide  with  a  cover-glass  over  it.  It  is  then 
microscopically  examined  with  a  power  greater  than  three  hundred  di- 
ameters. Plate  III,  Fig,  2,  shows  a  ffeld  very  higbly  charged  with  the 
corpuscles  of  the  pibrine.  when  the  moths  are  allowed  to  lie  before 
examination  for  some- time  after  their  death,  they  will  be  found  to  con- 
tain other  germs  peculiar  to  putrefaction.  These  do  not  indicate  any 
disease  that  would  affect  the  egg  or  its  issue;  nor  does  their  presence 
imply  any  lack  of  vigor  in  the  parents.  They  are  simply  post  tnortem 
parasites.  Great  care  should  be  taken  in  cleansing  the  mortar,  pestle 
and  other  implements  before  ma'king  an  examination,  by  washing  them 
in  an  abundance  of  water  and  rinsing  them  thoroughly  with  distilled 
water.  In  making  the  above  examination  only  the  corpuscle  of  pSbrine 
need  be  looked  for.  The  bacilli  and  ferments  of  flaccidity  are  rarely 
found  in  the  moth. 

The  corpuscle  of  the  pibrine  is  generally  oval,  though  sometimes  pear- 
shaped  in  form,  being  from  3  to  4  pi  *  on  its  greatest  axis  and  about  one- 
half  that  length  on  the  shorter.  It  is  generally  found  singly  The  fer- 
ment of  flaccidity  is  usually  found  in  short  chains,  whose  links,  almost 
spherical,  have  a  diameter  of  about  1  /u.  The  two  organisms  were  very 
generally  confounded  tweuty-flvo  years  ago,  and  much  confusion  yet 
prevails  among  writers  in  reference  to  them. 
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Tje  egg  of  the  rift- worm  moth  is  of  a  brf  irht  yellow  color  when  laid* 
but,  if  pro|)erly  fecuudated,  it  tarns  gradually,  in  five  or  six  dayn,  to  aii 
a(<hen  or  bluish  prray,  or  sometimes  to  an  earthy  yellow.  If  sterile  it 
retains  its  original  hue.  It  is  oval  and  slightly  tlatteije<l  in  shape,  being 
indented  on  one  side.  Near  one  end  a  small  H^iot  may  be  observed. 
This  iscalle^l  the  mwropyle^Rnd  is  the  opening  thn)iigh  which  the  fecun- 
dating liquid  is  injected  just  before  the  egg  is  deposited  by  the  female. 
After  fecundation  and  before  dei»oHition  the  egg  is  covered  with  a 
gummy  varnish  which  closes  the  micropyle  and  serves  also  to  stick  to 
tbe  object  u[>on  which  it  is  laid.  It  is  at  the  micro|iy1e  also  that  tbe 
yonng  larva  always  eats  its  way  through  the  shell.  The  mean  diameter 
of  tbe  egg  is  al>out  1  millimeter  (one  twenty  fifth  of  an  inch)  though  it 
varies  with  the  race.  In  a  standard  ounce  of  25  grauis  (28j^  grams 
=  1  oz.  avoirdupois)  there  are  abimt  5<),(KK)  eggs  of  the  small  JapHiiese 
races,  37,500  of  the  ordinary  yellow  annual  varieties,  and  from  30,000 
to  35,000  in  the  races  with  large  cocoons.  The  s|>ecific  gi'avity  of  the 
eggB  is  slightly  greater  than  water,  Uaberlandt  having  placed  it  at  1.08. 

The  eggs  may  be  removed  from  the  cloth's  on  which  they  are  laid  by 
soaking  them  some  time  in  water,  which  softens  the  varnish  surrounding 
them,  and  then  scraping  them  off  with  a  paxiercutter  or  an  ordinary 
table  knife. 

While  changing  color  the  contents  of  the  egg  undergo  a  chemical 
change,  absorbing  oxygen  and  giving  off  carbonic  acid.  This  abiit>r]inun 
of  oxygen  is  very  active  during  the  first  six  days,  after  which  it  rapidly 
declines  and  continues  at  a  very  low  figure  during  the  qionrhs  which 
precede  the  hatching.  The  egg^  should,  therefore,  l>e  wintered  in  such 
a  manner  that  they  may  have  pleuty  of  air ;  otherwise  their  deveUipinerit 
will  be  seriously  interfered  with.  They  must  not  be  packed  in  too  thick 
layers,  bat  should  be  spread  out  thinly.  For  these  reasons  the  eggs  at 
this  Dej»artment  are  kept  through  the  winter  in  boxes  of  |>erforaled  tin, 
the  bottoms  of  whii;h  have  a  surface  of  6A  square  inches,  each  box  con- 
taining  not  more  than  one-quarter  of  an  ounce  of  eggs. 

The  atmosphere  in  which  the  eggs  are  keptshoulti  ueither  be  too  dry 
nor  too  humid.  M.  Beauvais  found  a  saturation  of  50  per  cent.  W  be  the 
most  suitable  condition  of  the  ajr,  as  w  hen  it  is  below  that  point  the 
liquids  of  the  egg  evaporate  so  rapidly  as  to  require  a  highly  saturatiul 
atmosphere  for  their  incubation.  Ext^^ssive  moisture,  on  tlie  other  hand, 
will  assist  the  formation  of  mold,  which  will  quickly  injure  the  contents 
of  the  egg.  The  eggs  should  be  frequently  inspected,  and  w:henever 
such  mold  is  discovered  it  should  be  quickly  brushed  off  and  the  eggs 
removed  to  a  drier  locality. 

Under  natund  conditions  the  egg  undergoes  a  partial  development  as 
soon  as  laid,  as  shown  by  its  changing  color.  After  oviposition,  and 
until  subjected  to  cold,  the  eg${s  of  the  annual  races  are  not  capable  of 
hatching  out.  This  is  the  rule,  although  we  often  find  in  a  batcb  of  an- 
nual eggs  a  few  accidental  bivoltins  that  hat<;h  souje  fitYeen  days  after 
they  are  laid.  The  number,  however,  is  very  slight,  and  it  has  been  de- 
termined that  the  temtierature  to  which  they  are  submitted  in  no  way 
alters  the  result.  During  this  period,  which  we  will  call  prehibernal, 
the  eggs  may  be  kept  at  any  ordinary  temperature,  however  warm,  but 
once  they  are  submitted  to  the  cold  of  winter  a  certain  change  takes 
place  in  them,  the  nature  of  which  has  not  as  yet  been  determined,  and 
their  snbsequent  warming  may  then  result  in  hatching.  As  in  our 
climate  warm  days  are  qcdte  frequent  in  late  winter,  it  becomes  of  tho 
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greatest  moment  that  the  eegs  be  kept  below  the  hatching  temperature 
until  the  foliage  on  which  me  worms  are  to  feed  is  developing  and  all 
dnn^er  from  late  firosts  is  at  an  end.  The  period  of  hibernation  may  be 
lengthened  by  keeping  the  eggs  in  a  cool,  dry  cellar,  with  a  northerly 
exposare,  and  in  general  this  will  suffice.  But  in  such  a  case  the  tem- 
perature is  more  or  less  variable,  and  the  embryo  may  have  been  started 
in  its  development  only  to  be  checked  by  renewed  cold.  When  kept  at 
a  uniform  low  temperature,  after  having  once  been  cooled,  development 
is  imperceptible,  and  when  afterward  exposed  to  the  proper  hatching 
conditions,  the  resultant  worms  will  prove  more  vigorous.  Some  ex- 
periments made  in  Italy  during  the  last  few  years  seem  to  indicate  that 
additional  vigor  will  be  imparted  to  the  race  if  the  eggs  are  kept  at  a 
rather  high  temperature  during  the  prehibemal  period,  and  that  it  may 
bo  well  to  prolong  this  period  artificially  up  to  the  first  of  January.* 
These  experiments,  however,  have  led  as  yet  to  no  wide  application  of 
the  process. 

When  small  lots  of  eggs  are  to  be  wintered,  they  may  be  placed  in 
ordinary  boxes  in  the  cellar,  care  being  taken  to  observe  the  precautions 
noted  above  as  to  ventilation,  humidity,  and  temperature.  They  should 
also  be  protected  from  rats,  ants,  and  other  vermin.  But  where  great 
quantities  are  to  be  stored  it  will  be  well  worth  while  to  construct 
special  hibernating  boxes,  where  the  requisite  conditions  may  be  regu- 
lated with  nicety  and  precision.  Such  an  one  has  been  constructed  dur- 
ing the  past  summer  for  this  office,  and  it  is  hoped  by  its  aid  that  eggs 
may  be  kept  from  hatching  until  well  into  the  summer.  It  is  unneces- 
sary, however,  to  give  a  description  of  it  here,  though  in  our  next  an- 
nual report  it  may  prove  worth  while  to  summarize  the  results  obtained 
from  eggs  wintered  in  it. 

In  preparing -this  article,  we  have  profited  largely  by  the  work  of  M. 
Pasteur  upon  the  diseases  of  Silk- worms,  and  upon  the  <^  Lessons"  of  M. 
Maillot,  director  of  the  French  sericultural  station  at  Montpellier.  We 
would  recommend  this  latter  work  to  the  careful  attention  of  all  silk- 
raisers  acquainted  with  the  French  language.  On  account  of  their  ex- 
cellence we  have  copied  from  Pasteur  tbe  figures  of  Plates  II  and  Hi, 
and  from  Soman's  <<  Manuel  du  Magnanier,''  Fig.  1,  of  Plate  IV. 

MISOELLANEOUS  nrSEOTS. 

DBSTEUOTIVB  LOCUSTS,  OR  "GEASSHOPPERS.» 

Order  Oethopteba;  Family  Aoeididjd. 

These  insects  have  occupied  rather  more  than  their  usual  share  of 
notice  during  the  year,  as  there  has  not  only  been  a  good  deal  of  injury 
throughout  the  Atlantic  States  by  non-migratory  species,  but  special 
devastation  on  the  Pacific  coast,  as  also  in  parts  of  the  Northwest. 

THE  EOCKY  MOUNTAIN  LOCUST. 

{0alqptenu8  spretus^  Thomas.) 

In  a  paper  read  before  the  late  meeting  of  the  American  Association 
for  the  Advancement  of  Science,  we  remarked  that  <<  plausible  theories 

*  Seo  article  of  Victor  EoUat,  copied  from  It  Baoologo  Ualiano  IhUi  Zk  JUmtitArSm 
8oie$t  hjQDMp  Ootober  17,  24,  31,  and  Noyember  7, 1885. 
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hftTe  beon  elaborated  to  show  that  there  is  a  certain  x>eriodic{ty  in  locnst 
Tisitations  and  a  connection  with  such  visitations  and  sun-spots.  How^ 
ever  this  may  be,  no  one  cognizant  of  the  facts  can  doubt  the  connec- 
tion between  serious  locnst  injury  and  business  depression,  or  that  there 
has  been  a  certain  periodicity  in  wide-spread  locust  injury,  averagiii|r 
about  every  eleven  years.  This  last  fact  may  explain  the  exceptional 
sensitiveness  and  anxiety  which  locust  increase  has  this  year  caused 
among  the  fanners  of  the  trans-Mississippi,  as  more  than  the  average 
interval  has  past  since  the  Isfit  serious  devastations  began  and  just  a 
decade  since  their  height  was  reached." 

We  have  each  year,  since  the  Oovemment  investigation  of  the  species 
began,  in  1877,  endeavored  to  accumulate  sufficient  data  to  predicate 
upon  the  possibilities  for  the  ensuing  year,  though,  as  stated  in  our 
last  annual  report,  absence  firom  the  country  and  other  reasons  pre- 
vented our  doing  so  in  1884. 

Reports  came  quite  early  in  the  season  of  great  abundance  of  young 
locasts  hatching  out  in  the  Platte  Valley  country,  and  they  were  suffi- 
ciently serious  to  justify  our  sending  out  one  of  the  agents  of  the  Di- 
vision, Mr.  Lawrence  Bruner,  to  make  investigations  and  ascertain  the 
facts.  His  reports  proved  that  the  fears  were  groundless,  as  the  young 
locasts  referred  to  proved  to  be  what  ^re  known  as  native  or  non-migra- 
tory species  which  were  unusually  numerous.  Later  in  the  season,  how- 
ever, reports  came  of  injury  by,  and  increase  of,  locusts  in  parts  of  the 
Northwest,  and  an  investigation  ordered  of  these  reports  proved  that 
the  anxiety  felt  by  the  people  of  the  Northwest  had  more  real  founda- 
tion. Mr.  Bruner's  report  of  this  investigation,  which  wiU  be  found 
among  the  reports  of  agents,  shows  that  not  only  were  the  non-migra- 
tory species  veiy  abundant,  but  that  this  particular  spretus  had  greatly 
increamd  in  numbers  and  was  moving  in  flights  to  the  South  and  South- 
east. There  is  no  doubt  but  that  considerable  areas  within  that  country 
have  been  stocked  with  eggs,  and,  should  the  weather  prove  favorable 
to  locust  development,  there  may  be  considerable  injury  done  in  1886, 
particolarly  since  Mr.  Bruner  noticed  a  scarcity  of  natural  enemies.  But 
there  is  one  encouraging  side  to  this  rather  foreboding  outlook,  viz,  (1) 
that  the  heavy  rains  and  storms  which  prevailed  there  last  autumn 
were  prejudicial  to  the  insects,  and  (2)  that  under  the  most  favorable  con- 
ditiona  to  locust  increase,  the  injuiy,  for  the  various  reasons  given  in  the 
Second  Report  of  the  CTnited  States  Entomological  Oommission,  and 
chiefly  the  advance  of  settlement  and  cultivation,  can  never  be  as  wide- 
spread as  it  was  between  1874  and  1877. 

THE  OiUFOBNLL  maBATOBY  LOOUST. 

{MetoMplMi  devoitatar  Bcudder.) 

Already  in  May  the  correspondence  of  the  Division  and  the  reports  in 
the  press  showed  that  the  people  of  Oalifomia  were  becoming  alarmed 
at  the  unusual  injury  being  caused  by  some  locust  in  California.  The 
injury  was  done  more  particularly  in  the  northern  portions  of  the  State, 
and  especially  in  the  San  Joaquin  Valley.  At  first  there  was  a  good 
deal  of  doubt  as  to  what  sx>ecies  was  concerned  in  this  injury,  and  not 
until  specimens  had  been  received  by  us  from  Profe.  0.  H.  Dwinolle  and 
E.  W.  Hilgard  and  from  Mr.  0.  W.  Brooks,  was  the  species  properly 
determined  to  be  the  Melanoplus  devastator  (Plate  VIIl,  Figs.  1,  2,  3, 4, 
and  5).  The  specimens  were  from  Fresno  and  Yuba  Oounties,  and  in- 
cluded also  a  fbw  other  ipeoieBi  aasodated  inoidentally  with  devcwtator, 
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and  notably  Caloptenut  differentiaXU^  a  species  oconninir  frotn  the  At- 
lantic to  the  Paxnfic,  and  which,  though  onlinarily  sedentary,  is  capable 
nnder  exceptional  circumstances  of  extended  flights.*  Feeling  the  im- 
portance of  the  subjecjt  to  the  (Jalifomia  peo])le,  Mr.  D.  W.  Goquillett. 
0^  Anaheim,  was  coinuiisMioned  and  iustructed  to  make  a  thorough  iu- 
vestigation  of  the  occurrence  cit^jil, 

Mr.  Cocpiillett's  report  is  included  among  the  reports  of  agents,  ami 
it  will  be  unnecessary,  therefore,  to  go  into  any  details  here.  Mr.  Albert 
Koebele  was  also  commissioned  to  make  observations  at  Folsom,  and 
some  notes  from  him  are  also  added. 

We  may  remark,  however,  that  although  Afr,  S.  H.  Scudder,  in  liis 
original  characterization  of  Melanopltis  devajttatory  correctly  inferred  that 
this  species  "  probably,  rather  than  Af.  atlanisj  is  the  source  of  most  of 
the  damage  to  crops  in  California,"  f  yet  this  is  the  first  year  in  which 
it  has  been  reported  and  recognized  as  an  injurious,  and  at  the  same 
time  migratory,  s]>e(des.  In  considering  the  injurious  species  of  the 
Pacific  coast,  in  the  First  Report  of  the  United  States  Entomological 
Commission,  this  species  was  not  mentioned.  Subsequent  re|>ortfi 
showed,  on  the  contrary,  that  Camnula  pelludda^  Scudder,  waH  the  chief 
culprit.!  lu  fact,  this  was  the  species  that  did  the  injury  in  1878  and 
1879,  as  will  be  seen  by  the  correspondence  with  Mr.  J.  G.  Lemmon,  of 
Sierra  Valley,  Cal.,  and  by  other  data,  reconled  on  pages  246-257 
of  the  Second  Report  of  the  Commission.  The  specimens  transmitted 
to  as  from  Sierra  Valley  and  other  [)laces  in  1878  and  1879  by  Mr.  Lem- 
mon proved  to  be  CamnuUi  pellv4nda^  but  a  f^w  spiH^imens  of  another 
species  which  Mr.  Lemmon  calls  ^'a  suspicious  sfHMues,  which  I  fear  is 
Calopt4mua  atlaniSj^  proved  to  t>e  M.  devaiftator,  Thi8  last  was  also  found 
by  Dr.  Packard  on  his  Western  trip  in  1877,  and  is  flgured  on  Plate zviif 
Figs.  2,  3,  19,  and  20  of  the  Second  Report  of  the  Commission. 

It  was  rather  remarkable,  therefore,  to  find  Melat^tplua  deratintar  the 
chief  culprit  the  present  year.  For,  while  other  speckles,  some  of  them 
common  to  the  Atlantic  coast,  as  will  be  seen  by  Mr.  Ccn) n ill ett'e  re- 
port, were  also  concerned  in  the  injury,  this  was  by  far  the  most  na- 
merous,  as  the  observations  of  all  correspondents  and  the  s)>ec]meDfl 
received  bear  evidence.  This  species  is  really  the  Pa<'ifio  coast  repre- 
sentative of  our  Rocky  Mountain  species,  or  M.  spretutt^  and  in  fact 
many  of  the  longer  winged  s|>e(iimens  resemble  it  so  closely  that  it  is 
not  sun>rising  that  the  first  references  to  its  iigary  the  present  yetf 
were  under  this  name. 

In  all  essential  particulars  the  habits  of  devastator  are  identical  with 
those  of  spretus. 

Oeographicai  Range, — Mr.  Scudder,  in  his  original  charact-erization 
(I.  c,  p.  46),  reconis  it  as  "lieing  especially  abundant  in  the  Shasta  Val- 
ley, and  found  also  at  Sisson's  (Packard)  and  Sauzalito,  Cal.  (Behrens); 
occurs  about  Lake  Tahoe,  lieno,  and  Glen  Brook,  Nev.  (Packard);  an«^ 
was  taken  by  myself  sparingly  at  Beaver  Brook  and  Morrison,  C.il'' 
The  specimens  we  received  in  1879  from  Mr.  Lemmon  came  from  Sierm 
Valley,  Sierra  County,  Caiifoniia.  Mr.  Bruner,  in  his  "  First  oontrilm- 
tion  to  a  knowledge  of  the  Orthoptera  of  Kansas,^  p.  L38,§  reoonls  the  8i>e- 

*  64>e  OUT  BevAnth  Annnal  Roport  on  the  Inseotd  of  Miiwioiiri,  pp.  163-155;  also  cbap. 
xyiii,  F'irRt  RnnDrt  United  States  Entomological  CoinminHton 

t  Ent<»nio]ogica]  Not«a,  vi,  p.  46,  reprinted  from  ProoeediagB  Bo«ton  Soote^  of  N«^ 
ural  HlMtory,  vol.  xlx,  1877-'/ a 

t  Second  RHport  United  States  Entomologtoal  Commiadoiiy  ohaptar  sii« "  LootuI  tat- 
ages  Id  California."  pp.  S42.  ff. 

I  Waahbani  OoLL  moL  Sorray  of  ysnsaa,  1886. 
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cies  from  Galifornia  and  adjoining  portions  of  Oregon ;  also  occurring 
thronghoat  Montana,  in  northern  Dakota,  in  Idaho,  and  northwestern 
Wyoming.  He  also  refers  to  this  species  a  single  pupa  found  by  Mr. 
F.  W.  Cragin  at  Garden  City,  Kans.  The  localities  in  California  from 
which  we  received  the  species  during  the  past  year  are  as  follows: 
Marysrille,  Yuba  County;  Sanders  and  other  points  in  Fresno  County ; 
Jackson,  Amador  County ;  Napa  Valley,  Napa  County ;  Atwater,  Mer- 
ced County;  Folsom,  Sacramento  County;  Valley  Springs,  Calaveras 
County, 

Characters  of  the  Species. — ^Even  to  an  experienced  entomologist  it 
becomes  a  matter  of  extreme  difficulty  to  distinguish  among  themselves 
the  three  most  destructive  and  migratory  species  of  Melanoplus  so  far 
known  to  occur  in  the  United  States.  We  have  already  set  forth  and 
figured  in  detail>  the  distinguishing  traits  between  spretus  and  atlaniSj 
and  devastator  is  in  many  respects  intermediate  between  them.  In  fact, 
the  chief  distinguishing  characters  of  importance  and  constancy  are  to 
be  found  in  the  structure  of  the  abdomen  in  the  male  sex.  The  follow- 
ing are  the  differences  in  the  cerci  as  tabulated  by  Mr.  Scudder  :* 

Anal  cerci  slender,  equal,  atraii^t,  nearly  fonr times  aa  long  ae broad... 3/. dtfvottotor. 
Anal  oerci  broad,  rarely  more  than  tbree  times  as  long  as  broad,  tha 
apical  half  bent  on  the  basal : 

Anal  cerci  more  than  twice  as  long  as  broad •••..••.if.  ollanls. 

Anal  cerci  less  than  twice  as  long  as  broad • • M,  BpretuM. 

Slight  as  these  differences  may  appear,  yet  experience  has  shown 
that  the  secondary  sexual  characters  are  by  far  the  most  persistent  of 
all  external  characters  that  can  be  observed  in  these  insects  and  in 
fact,  in  most  insects.  In  the  present  state  of  entomological  classifica- 
tion we  are  justified  in  regardit^g  as  distinct,  and  entitl^  to  be  ranked 
as  ^^  species,''  such  forms  as  show  well-marked  secondary  sexual  char- 
acters,  even  where  all  other  characters  are  evanescent  in  large  series  of 
specimens. 

In  general  appearance  and  oolorational  characters  devastator  is  so 
much  like  spretus  that  it  is  not  worth  while  to  specify  differences,  espe- 
cially since  the  color  is  a  very  variable  quantity  in  these  insects,  that  of 
the  tibise  in  all  three  species  under  consideration  varying  from  blue  to 
red,  and  in  some  specimens  even  being  greenish.  In  general,  devastatarj 
as  compared  with  spretus^  has  the  colors  more  strongly  contrasting,  espe- 
cially the  vitto)  on  the  outside  of  the  hind  thighs ;  and,  as  Mr.  Judder 
has  pointed  out,  the  pronotum  seldom  has  a  distinct  black  band  at  the 
up[)er  part  of  the  deflected  lobes,  and  the  wing-covers  may  be  abso- 
lutely immaculate,  or  may  have  a  very  distinct  series  of  discal  quadrate 
spots.  Devastator  varies  a  good  deal  in  size,  and  the  wings  also  vary 
greatly  in  length,  but  while  tiiey  often  fail  to  reach  the  tip.  of  the  body, 
they  rarely  exceed  it  more  than  one-fifth  their  length  in  the  male: 
whereas,  in  spretus  they  more  often  extend  in  the  male  about  one-third 
their  length  beyond. 

There  are,  however,  some  other  structural  characters,  which  permit  of 
separation  of  these  three  si>ecies.  All  of  them  having  the  tip  of  the 
anal  joint  notched  are  readily  distinguished  from  femur-ruhrum.  In 
order  to  set  before  tbe  general  reader  more  carefully  than  can  be  done 
by  description  or  table  the  variations  in  the  structure  of  the  anal  parts 
by  which  these  species  can  be  determined,  we  have  reproduced  firom  the 
First  Report  of  the  Entomological  Commission  the  figures  of  those  parts 
of  iprehtf  (Plate  YIII,  Fig.6),andof  at{afiM(Plate  VUI,  Fig.  7),  which  i 


*  Eatoznolosioal  Notes,  Ac,  tU  P*  47. 
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be  compared  with  those  given  for  the  first  time  of  devastator  (Plate  YIII, 
Fig.  5).  In  a  general  way  devastator  may  be  distingnished  from  the 
others  by  the  following  characters :  Oerci  slender,  more  than  thrice  as 
long  as  broad,  not  narrowed  at  tip,  bnt  excavated  at  outer  third ;  more 
nearly  resembling  those  of  atlanis  than  spretus;  Rnpra-anal  plate  ordi- 
narily with  the  median  ridges  suddenly  terminating  and  aniting  at 
posterior  third ;  tooth-like  appendages  at  base  narrow,  and  reaching,  on 
an  average,  to  nearly  one-half  the  length  of  the  plate ;  in  this  last  char- 
actor  it  more  nearly  resembles  femur-rvbrum  than  either  vpretus  or 
atlanis.  The  turned  up  anal  joint  is  usually  less  swollen  than  in  sprettut, 
and  less  narrow  towards  the  tip  than  in  atlaniSj  which  has  the  notch  less 
deep  and  the  two  lobes  not  so  well  defined. 

On  examining  a  large  mass  of  material  ^t  will  be  found  that  there  is 
variation  even  in  these  structural  details,  and  while  it  will  be  both  cor- 
rect and  more  in  accordance  with  modern  ideas  of  species  among  ento- 
mologists to  rank  devastator  as  distinct,  we  are  ourselves  more  inclined 
to  look  upon  devastator  as  a  mere,  geographical  race  of  spretus.  How- 
ever^  it  is  immaterial  whether  these  forms  be  called  races  or  di.stinct 
species.  We  would  refer  those  interested  in  further  discussion  of  the 
subject  to  the  remarks  on  spretus^  atUmis^  and  femur-rubrum  in  our 
Seventh  Eeport  on  the  Insects  of  Missouri,  pages  IGU-lTl.  One  con- 
clusion that  can  be  safely  drawn  from  the  study  of  large  material  of 
these  allied  species  is,  that  no  one  individual,  nor  a  few  individuals,  will 
suffice  to  properly  distinguish  the  forms.  It  is  by  a  total  average  of 
the  differences  as  they  present  themselves  in  large  series  that  the  spe- 
cies are  best  indicated  and  characterized. 

Remedies, — In  corresponding  with  those  interested  we  recommended 
the  means  that  have  been  found  most  effectual  against  the  unfledged 
insects  in  the  Mississippi  Valley  States  as  set  forth  in  the  first  and  se>c- 
ond  reports  of  the  Commission.  These  include  burning,  ditching,  and 
the  use  of  kerosene  or  coal-oil  pans.  A  new  method  of  warfare  adopted 
in  California  and  set  forth  by  Mr.  Coquillett  consists  of  the  use  of  arse- 
nic, sugar,  bran,  and  water,  the  proportions  being  one  part  by  weight 
of  arsenic,  one  of  sugar  and  five  of  bran,  to  which  is  added  a  certain 
quantity  of  water.  The  arsenic  and  bran  are  first  mixed  together,  then 
the  sugar  is  dissolved  in  water  and  added  to  the  bran  and  arKenic,  after 
which  a  sufiicient  quantity  of  water  is  added  to  thoroughly  wet  the  mix- 
ture.' 

About  a  teaspoonful  of  this  mixture  is  thrown  upon  the  gronnd  at 
the  base  of  each  tree  or  vine,  and  left  to  do  itjR  work.  The  poison  works 
slowly,  seldom  killing  its  victim  within  less  than  eight  or  Um  hours  after 
having  been  eaten. 

We  have  already  expressed  the  belief  in  articles  that  have  been  pub- 
lished that  this  method  of  destroying  the  locust  will  prove  very  serv- 
iceable in  orchards  and  gardens  where  the  insects  are  not  abundant, 
but  we  do  not  think  it  will  compare  with  the  other  methods  mentjoueil 
in  the  Commission's  reports  where  the  insects  are  as  numerous  as  they 
have  been  in  past  years  in  the  Mississippi  Valley. 

KON-MIORATORY  SPECIES. 

As  but  few  of  the  reports  on  locust  injury  in  the  Atlantic  States  were 
accompanied  by  specimens,  it  ib  impossible  to  say  what  particular 
species  caused  the  damage  in  each  particular  case,  but  the  specimens 
received  this  year  from  various  wicj^ly  different  localities,  in  dlfflfr^t 
States,  are  all  referable  to  three  well-known  speciesi  viz,  the  Bed-legged 
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Locust  (Melanoplus  femur  rubrttm,  De  6eer),  the  Differential  Loenst 
(Melant^lus  differentialisj  Walker),  and  the  Two-striped  Locust  (Melan- 
oplu9  bivittatusj  Say). 

The  Lesser  Locust  {Melanoplus  atlaniSy  Riley),  of  which  we  gave  an 
acconot  in  oar  annual  report  for  1883*  in  relation  to  its  ravages  in  the 
Merrimac  Valley,  New  Hampshire,  does  not  seem  to  have  attracted 
mnch  attention  in  1885,  though  the  following  newspaper  item  doubtless 
refers  to  this  species : 

Graasboppera  are  doing  considerable  damage  to  crops,  partionlarly  oats,  in  some 
sections  of  New  Hamps&ire"  (New  England  Farmer,  July  25, 1885). 

All  other  reports  of  locust  injury  in  1885  come  from  regions  where 
the  Lesser  Locust  is  not  likely  to.be  the  predominant  species,  and  where 
the  principal  damage  has  evidently  been  done  by  the  one  or  the  other 
of  the  three  species  above  mentioned. 

The  Bed-legged  Locust  is  one  of  the  commonest  and,  at  the  same 
time,  most  widely  distributed  species,  ranging  firom  the  Atlantic  to  the 
Pacific  coast  and  from  Mexico  and  Florida  to  British  Columbia  and  the 
Hudson  Bay  Territory.  In  the  more  hilly  and  mountainous  sections  of 
the  Atlantic  States,  and  more  especially  in  the  New  England  States, 
atlanis  usually  predominates ;  while  in  the  States  west  of  the  Alleghany 
Moantains  femur-rubrum  is  by  far  the  commonest  species.  This  year, 
it  was  the  most  abundant  species  in  parts  of  Eansas.t  Further  west, 
in  the  home  of  the  Rocky  Mountain  Locust^  Mr.  Bruner  does  not  men- 
tion it  among  those  '^  native^  species  which  were  common  the  past 
season  in  Colorado,  but  further  north,  in  the  vicinity  of  Glendive,  Mont., 
he  found,  July  31,  large  numbers  of  femur-rubrum  which,  however,  were 
less  numerous  than  the  Rocky  Mountain  and  the  Lesser  Locusts  which 
occurred  in  the  same  region  and  at  the  same  time. 

All  three  of  the  species  mentioned  were  reported  as  quite  destructive 
in  parts  of  Iowa,  while  differentialis  proved  extremely  destructive  and 
caused  no  little  alarm  in  parts  of  Arkansas. 

THE  PERIODICAL  CICADA. 

{OicaM  ieptendecim^  L.;  and  race  tredecitnj  Biley.) 

Suborder  IIomopteba;  Family  Cioadid^. 

[Plates  I  and  V,  and  Fig.  1,  Plate  VL] 

This  interesting  insect  attracted  more  than  usual  attention  during 
the  past  year  by  virtue  of  the  fact  that  two  extensive  broods  api>oared, 
and  occupied  large  areas  of  ttxe  country  east  of  the  Mississippi  River. 

With  a  view  of  meeting  the  largely  increased  demand  for  information 
npon  the  subject,  as  also  with  a  view  of  getting  as  accurate  information 
as  ixmsible  about  the  distribution  of  the  two  broods  that  were  to  np- 
Hear,  we  published,  the  latter  part  of  May,  Bulletin  No.  8,  on  the  Pcri- 
mlical  Cicada,  being  a  popular  illustrated  account  of  the  insect,  and 
e$tpccially  of  the  different  broods  that  appear  in  different  years  and  that 
are  so  far  known.  As  a  revised  edition  of  this  bulletin  is  in  prepara- 
tion we  shall  confine  our  remarks  here  to  some  phases  of  the  insect^s 

"Report  of  the  Commissioner  of  Agrioaltnre  for  the  year  1883,  pp.  170-180;  Plates 

iL  vil;  vin,  IX.  ^ 

rk^Tdinfc  ta^Vr,  T.  W.  Cragin,  in  LV  miner's  ''Tixst  Conttibntlim  to  a  Knowl- 
edge of  tlMT  Orthoptora  of  Kanns,''  p.  187. 
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history,  habits,  and  development  that  interest  the  large  famun|i^  con- 
6tituen(*.y  to  which  this  auuual  report  is  addressed.  In  doing  this  \ro 
shall  reproduce  some  passa^fes  of  the  bulletin  referred  to,  placing  the 
passa^ies  in  quotation  marks.  We  shall  also  quote  from  some  of  our 
writings  on  the  subject  at  the  time  the  insect  was  appearing. 

A  SEVENTEEN-YBAB  AND  A  THIRTEEN- YEAR  RACE. 

In  18G8  the  writer  announced  the  existence  of  13-year  broods  of  tbi:^ 
insect,  in  addition  to  the  17-year  broods,  one  of  which  has  been  very 
thoroughly  recorded  ever  since  the  earlier  part  of  the  seventeenth  cen- 
tury. At  the  time  we  made  this  announcement  in  the  Journal  of  Agri- 
culture of  Saint  Louis,  for  June,  1868, .we  were  not  aware  that  any  oue 
else  had  made  similar  observations.  Pour  months  later,  however,  we 
learned,  as  stilted  in  the  First  Annual  Report  on  the  Insects  of  Missouri, 
that  Dr.  Gideon  B.  Smith,  of  Baltimore,  Md.,  had  made  similar  discov- 
eries, though  he  had  never  published  the  facts,  which  had  been  collected 
in  an  unpublished  manuscript.  This  had  been  kindly  copied  for  us  by  Dn 
J.  G.  Morris  of  the  same  city.  As  set  forth  in  a  note  to  Bulletin  8  (pp. 
5yG)  we  became  aware,  five  years  lat^r.  that  Dr.  D.  L.  Phares,  of  Wood- 
ville,  Miss.,  had  even  anticipated  Dr.  Smith  in  this  discovery,  in  so  fi&r 
as  one  of  the  broods  is  concerned,  and  from  correspondence  with  Dr. 
Fhares,  as  well  as  from  personal  interviews  with  him  on  the  subject,  it 
would  appear  that  Dr*  Smith  really  obtained  his  information  from  Dr. 
Phares.  To  the  latter,  therefore,  belongs  the  discovery  of  one  of  these 
13-yeAr  broods  of  the  Cicada,  and  the  credit  of  having  first  published 
the  facts,  though,  unfortunately,  no  record  of  the  publication  other  than 
his  own  memory  is  now  to  be  obtained. 

TWO  DISTINCT  FORMS  OB  VAKIETIESj  SPECIFIC  VALUE  OF  THE  DIF- 

FEKENT  FOEMS. 

<'  It  is  not  a  little  singular  also  that  two  distinct  forms  occnr  in  botb 
races — a  large  one  and  a  small  one— the  former  by  far  mere  numerous 
than  the  latter.  This  fact  has  been  observed  in  past  years,  and  was 
noticed  in  1868  by  independent  observers  in  different  parts  of  the 
country.  Indeed,  it  was  observed  by  Dr.  Hildreth,  of  Marietta,  Ohio, 
as  far  back  as  1830  {vide  ^Uliman'^s  Journal^  xviii,  p.  47).  The  true 
Cicada  septendccim  of  Linnreus  (PI.  VI,  Fig.  1  A,  ventral  view  of  male), 
as  described  by  llarris  and  Fitch,  occurs  in  the  greatest  numl^ers,  both 
in  the  17  and  13-year  broods.  It  will  measure,  on  an  average,  1 J  inches 
from  the  head  to  the  tip  of  the  closed  wings,  and  almost  always  expands 
over  3  inches.  The  whole  under  side  of  the  alniomen  is  of  a  dull  orange- 
brown  color,  and,  in  the  male  more  especially,  four  or  five  of  the  se^- 
tiuMits  are  edged  with  the  same  color  on  the  back. 

**  The  other  form  (PI.  VI,  Fig.  1  By  ventral  view  of  male)  is  not,  on  an 
avcMJifje,  much  more  than  two-thirds  as  large,  and  usually  lacks  entirely 
the  dull  orange  abdomiual  marks,  though  there  is  sometimes  a  faint  trace 
of  them  on  the  edges  of  the  segments  beneath.  This  small  form  was  de- 
scribed in  1851,  by  Dr.  J.  0.  Fisher,  in  the  Proceedings  of  the  Philadelphia 
Academy  of  ^Natural  Sciences,  vol.  v,  pp.  272,  273,  as  a  new  8i>eciei«  of 
Cicada,  hitherto  confounded  with  sepiendecimy  and  was  named  Cicada 
casftinii.  liis  description  was  followed  by  a  note  from  Mr.  John  Ca^sin, 
in  which  the  latter  states  that  the  two  forms  show  no  dispositJon  to 
associate  together,  and  produce  verv  different  cries.  The  &ot  of  the 
very  great  difference  in  the  song  of  the  males  has  been  fully  oonArmed 
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by  the  observations  of  M.  0,  Hill,  of  nortbeastern  Ohio,  who  likewise 
foaod  that  the  small  form  is  very  much  less  namerous  thau  the  large  one. 

^*  The  truest  test  of  the  specific  distiuction  of  these  two  forms  lies  in 
the  comparative  shape  of  the  male  genitalia,  and  the  accompanying 
fi^nires  (c,  d,  c,  and/,  in  Fig.  1,  PL  VI),  from  drawings  made  in  18G8  by 
Dr.  £1.  A.  Hagen,  of  Cambridge,  Mass.,  show  the  male  genital  hooks  of 
both.  That  of  gipfendedm  is  represented  on  the  outside  at  c,  on  the  in- 
side at  d  ;  and  that  of  cassinii  on  the  outside  at  e,  and  on  the  inside  at/. 

^'By  these  figures  it  will  be  seen  that  there  are  sufficient  differences 
to  separate  the  two  forms  as  distinct ;  but  while  the  hooks  of  the  largo 
kind  (ieptendeoim)  are  quite  constant  in  their  apjiearances,  tliose  of  the 
smaller  kind  {cassinii)  are  variable,  and  in  some  few  specimens  are  in- 
distingnisliable  from  those  of  the  large  kind.  The  circumstance,  coupled 
with  the  fact  that  the  small  kind  regularly  occurs  with  both  the  17  and 
13  year  broods,  would  indicate  it  to  be  a  dimorphic  form  of  the  larger, 
and  only  entitled  to  varietal  rank. 

*'The  large  form  has  been  observed  to  make  its  appearance  from  eight 
to  ten  days  earlier  than  the  small  form  (cassinU),  and  there  is  not  a 
single  specimen  of  the  latter  among  a  number  of  the  13-year  brood 
(tredecim)  that  I  captured  in  May,  ISOS,  though  I  took  a  few  specimens 
afterwanl." 

The  aepftndecim  and  tredecim  forms  have  been  looked  upon  by  some 
writers  as  constituting  distinct  species,  notwithstanding  their  external 
re«emblance.  There  are  abstolutely  no  differences  observable  in  the  in- 
sects constituting  the  different  broods  other  than  the  difference  of  time 
reqnired  for  underground  development 

The  spe<'.ies  should  be  catalogued  thus: 
Cicada  sept^mdecim  Linn. 

Kace  tredecim  Riley. 

Dimorphic  variety  caseinii  Fisher. 

Our  correspondence  shows  that  there  is  an  astonishing  confusion  as 
to  the  relation  of  the  two  varieties  with  the  periodic  or  aeptendecim  and 
tredBcim  races.  Many  observers,  and  even  well-known  entomologists, 
have  taken  the  varieties  to  represent  the  races;  and  it  cannot  be  too 
strongly  urge<l^  because  of  the  important  bearing  of  the  facts  on  cor- 
reel  chronological  information,  that  while  the  variety  oassinii  can  al- 
ways be  diNtinguished  fit>m  the  typical  form,  the  two  races  include  both 
varieticw,  and  are  absolutely  indiiitinguishable,  except  for  the  different 
periods  of  larval  exiist«uice. 

THB  LONG  PBBIOD  OF    TTKDBBOBOimD  DBYBLOFMBNT. 

The  quoted  passages  which  follow  are  from  a  paper  read  by  us  at  the 
meedug  of  the  Biological  Society  of  Washington  for  May  30,  1885,  and 
Mibsequently  publinhed  in  psLTtin  the  Sdentijic  American  {June 27,  IS^^y, 
Suppl.)  and  Science  (June  25,  1885,  vol.  v,  p.  518-521). 

^^  From  chronological  data  the  fact  that  seventeen  years  or  thirteen 
years  are  respectively  required  tor  the  underground  develbpment  of  this 
ihM4^t,  according  to  the  race,  is  fully  established,  one  of  the  first  recorded 
uepUtidecim  broods  having  been  observed  every  seventeen  years  since 
^715.  Such  anomalous  and  exceptional  facts  in  natural  history,  as  wit- 
neHs  the  discusnion  as  to  the  et^g-laying  of  the  OrnithorhynchuSy  always 
provoke  skepticism,  and  the  facts  recorded  regarding  our  Cicada's  hypo- 
gean  life  have  sharetl  In  this  tendency.  Hence  a  few  biologic  facts, 
eR|if5ctaily  such  aa  bear  on  the  development  of  the  larva,  will  not  prove 
uniutariMtiiig. 
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<<  I  took  pains  to  follow  the  larval  development  as  far  as  possible  firom 
year  to  year,  of  the  tredecim  brood  which  appeared  in  18G8,  my  obser- 
vations having  been  made  in  Saint  Lonis  Connty.  Eepeated  efforts  to 
rear  the  yonng  larvie  in  confinement  proved  nDsuccessfal,  and  it  was 
necessary  to  resort  to  careful  and  repeated  digging  in  order  to  watcii 
the  growth  from  year  to  year.  One  of  my  employes,  at  Cadet,  I^Io.,  bus 
also  been  iustrncted  to  carefully  pursue  the  same  subject,  and  I  bave 
repeated  the  digging  since  residing  in  Washington.  These  observations 
have  in  all  cases  been  made  in  special  localities  where  the  date  of  enter- 
ing the  ground  was  well  known  and  observed.  I  have  thus  been  able 
to  follow  the  larvsB  for  the  first  six  years  with  great  care,  and  for  sub- 
sequent years  with  less  care  and  continuity.  As  we  might  exiiect  from 
the  chronological  history  of  the  species,  the  development  of  the  larva  is 
extremely  slow,  and  at  six  years  old  it  has  hardly  attained  one-fourth  its 
full  size.  Another  interesting  result  is  that  notwithstanding  this  slow 
development,  molting  takes  place  quite  frequently,  i.  a.,  the  number  of 
larval  stages  is  more  than  one  per  annum,  and  probably  twenty-five  or 
thirty  in  all ;  whereas  in  Homoptera  generally — ^the  suborder  to  which 
the  Cicada  belongs — it  ranges  from  two  to  four.  In  any  hypogean  in- 
sect which  continually  uses  its  claws  in  burrowing,  the  need  of  shedding 
and  renewing  those  organs  is  apparent  and  may  afford  the  chief  expla- 
nation of  this  repeated  exuviation,  though  the  slow  development  is  a 
factor,  since  my  own  experience  has  shown  in  the  larvae  of  other  Orders, 
that  in  proportion  as  development  Is  slow,  exuviation  is  frequent.  The 
changes  with  each  molt  are,  in  our  young  Cicada,  most  noticeable  in  the 
antennsB  and  in  the  front  legs  and  their  armature,  for  the  general  form 
undergoes  but  little  change,  the  body  very  gradually  shortening  and 
thickening,  and  the  color  darkening  with  age. 

THB  FOOD  OF  TSE  LABTA. 

<^  A  good  deal  of  difference  of  opinion  has  been  expressed  by  differ- 
ent writers  as  to  the  food  of  the  Cicada  larva,  and  this  is  not  to  be 
wondered  at,  from  the  faot  that  there  is  great  difficulty  in  observing  it 
feed.  Dr.  O.  B.  Smith  insisted  that  it  obtained  its  nourishment  from 
the  moisture  of  the  earth  through  capillary  hairs  at  the  tip  of  the  pro- 
boscis, while  others  have  seen  it  with  its  beak  inserted  in  the  roots  of 
trees  and  pumping  the  sap  therefrom.  My  own  observations  indicate 
that  both  methods  of  obtaining  nourishment  may  obtain.  The  forkner 
method  I  have  never  witnessed,  but  it  is  insisted  on  by  Dr.  Smith  firom 
his  own  observations,  and  receives  support  fh>m  the  well-known  fact 
that  this  Cicada  will  issue  from  ground  that  has  been  cleared  of  timber 
and  cultivated  for  nearly  seventeen  years,  and  that  other  species  are 
known  to  issue  from  the  prairies.  The  truth  of  the  matter  seems  to  be 
that  the  Cicada  can  and  does  go  for  long  periods  without  nouhahmont, 
where  such  fasting  is  necessitated,  and  that  in  the  earlier  years  of  its 
development,  more  particularly,  it  feeds  on  the  rootlets  or  radicela,  not 
alone  of  trees;  but  of  herbaceous  plants.  In  my  own  observations  I 
have  rarely  found  it  more  than  2  feet  below  the  surface  during  the  first 
six  or  seven  years  of  its  life,  and  almost  invariably  in  an  oval  cell,  and 
more  often  away  from  roots  than  near  them.  Yet  I  have  also  found  it 
with  beak  inserted,  and  it  will  often  hang  fast  by  the  beak  after  being 
unearthed.  That  the  larva  is  capable  of  going  to  great  depths  seems  to 
be  well  attested  by  observers,  and  I  have  recently  received  a  oomronni- 
cation  where  the  writer  says  he  has  found  it  20  feet  below  the  BXkxbco. 

^*It  is  difflcolt  to  say  how  many  of  such  reports  are  based  on  Cbe 
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onobservod  tombling  of  the  larva  from  higher  levels,  bat  where  the  in- 
sects have  been  observed  to  issne  from  the  bottoms  of  cellars  10  feet 
deep,  the  information  woald  certainly  seem  to  be  reliable* 

METHOD  OF  BUBBOWUCO  OF  THE  LABVA. 

<^The  method  of  harrowing  and  of  making  its  cells  is  qnite  interesting. 
It  scratches  away  the  walls  of  its  cell  with  the  tarsal  claw  jnst  as  one 
woald  do  with  a  pick,  and  if  it  is  rising  so  that  the  earth  removed  natu- 
rally falls  to  the  posterior  end  of  the  burrow,  it  simply  presses  the  de- 
tached portions  on  all  sides,  and  especially  on  the  end  of  the  cavity,  by 
means  of  its  abdomen  and  middle  and  hind  legs.  If,  however,  it  is 
borrowing  downward  and  the  loose  soil  has  to  be  pressed  against  the 
tip  of  the  cavity,  it  uses  its  broad  front  femora  very  dexterously  in 
making  a  little  pellet  of  the  soil  and  in  placing  it  on  the  dypeal  or 
front  part  of  the  he^d,  when  the  load  is  carried  up  and  pressed  against 
the  top  of  the  cavity. 

<<The  motions  made  in  cleaning  its  forearms  remind  one  very  forcibly 
of  those  made  by  a  cat  in  cleaning  its  face.  The  femora  and  bent  tibi» 
are  rubbed  over  the  dypeus,  the  numerous  stiff  hairs  on  which  act  like 
a  comb  or  brush  in  freeing  the  spines  of  dirt. 

THE  TEANSFOBMATIONS. 

[Plate  L] 

<<A8  the  time  approaches  for  the  issuing  of  the  pupa,  it  gradually  rises 
nearer  and  nearer  to  the  surface,  and,  for  a  year  or  two  before  tiiie  ap- 
pearance of  any  given  brood,  this  pupa  may  be  dug  up  within  one  or 
two  feet  of  the  surface. 

^'  In  the  year  of  their  ascent,  from  the  time  the  frost  leaves  the  ground, 
they  are  found  quite  close  to  the  surface,  and  under  logs  and  stones, 
seeming  to  await  the  opportune  moment,  and  apparently  without  feed- 
ing. They  begin  to  rise  from  about  the  20th  of  May  in  more  southern 
localities,  and  but  little  later  further  north.  Here,  in  Washington,  the 
present  year,  they  begun  to  sparsely  issue  about  the  23d,  and  were,  per- 
haps, most  numerously  rising  on  the  night  of  the  27th.  Those  in  the 
city  were  somewhat  earlier  than  those  in  the  woods  just  over  on  the  Vir- 
ginia side.  The  unanimity  with  which  all  those  which  rise  within  a  cer- 
tain radius  of  a  given  ti-ee  crawl  in  a  bee-line  to  the  trunk  of  that  tree 
is  most  interesting.  To  witness  these  pupae  in  such  vast  numbers  that 
one  cannot  step  on  the  ground  without  crushing  several,  swarming  out 
of  their  subterranean  holes  and  scrambling  over  the  ground,  all  con- 
verging to  the  one  central  point,  and  then  in  a  steady  stream  clamber- 
ing up  the  trunk  and  diverging  again  on  the  branches,  is  an  experience 
not  readily  forgotten,  and  afibrding  good  food  for  speculation  on  the 
nature  of  instinct.  The  phenomenon  is  most  satisfactorily  witnessed 
where  there  is  a  solitary  or  isolated  tree. 

^^  The  pupse  (PI.  I,  Figs.  1, 2)  begin  to  rise  as  soon  as  the  sun  is  hidden 
behind  the  horizon,  and  they  continue  until,  by  9  o'clock,  the  bulk  of 
them  have  risen.  A  few  stragglers  continue  until  midnight.  They  in- 
stinctively crawl  along  the  horizontal  branches  after  they  have  ascended 
the  trunk,  and  fasten  themselves  in  any  position,  but  preferably  in  a 
horizontal  position  on  the  leaves  and  twigs  of  the  lowermost  branches. 
Ih  'iibont'an1i6tir  after  rising  and  s^tling,  the  skin  splits  down  the  mid- 
dle of  the  thorax  from  the  base  of  the  clypeus  to  the  base  of  the  meta- 
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notnm  (PI.  I,  Pig.  3),  and  fbe  formins:  Cicada  begins  to  issne.  Ecilysis 
is  uJwayB  an  iutereHting  phenomenon,  and,  when  closely  watched  in  our 
Cicada,  cannot  fail  to  entertain. 

**The  colors  of  the  forming  Cicada  are  a  creamy- white,  with  the  excep- 
tion of  the  reddish  eyes,  the  two  strongly  contrasting  black  imfclies  ou 
the  prothorax,  a  bhick  dash  on  each  of  the  coxse  and  sometimes  ou  the 
I'ront  femora,  and  an  orange  tinge  at  base  of  wings. 

^^Ther*e  are  five  marked  positions  or  phases  in  this  act  of  evolving  from 
the  pupa  shell,  viz,  the  straiyht  or  extended,  the  hanging,  head  down- 
ward; the  oUfiging^  head  upward;  the  Jlat-tringed^  and  finallji  the  rM/- 
winged.  In  about  three  minutes  after  the  shell  splits,  the  forming  inui^o 
4'Xt«  uds  from  the  rent  almost  ou  the  same  plane  with  the  pupa,  with  all 
its  members  straight  and  still  held  by  their  tips  within  theexnvium  (TI. 
1,  Fig.  4).  The  imago  then  gradually  bends  backwards  and  the  memliers 
are  all  loosened  and  separated.  With  the  tip  of  the  abdomen  held  within 
the  exu\iura,  the  rest  of  the  body  hangs  extended  at  right  angles  from 
it,  and  remains  in  this  position  from  ten  to  thirty  minutes  or  more,  the 
wing-pads  separating,  and  the  front  pair  stretching  at  right  angles  from 
the  body  and  obliquely  crossing  the  hind  pair  (PL  I,  Figs.  5,  6);  they 
then  gra.dually  swell,  and  during  all  this  time  the  legs  are  becoming 
firmer  and  assuming  the  ultimate  positions.  8ud4lenly  the  imago  beuiU 
upward  with  a  good  deal  of  effort,  and  clinging  with  its  legs  to  the  first 
object  reached,  whether  leaf,  twig,  or  its  own  shell,  withdraws  entirely 
from  the  exuvinm  and  hangs  for  the  first  time  with  its  head  no  MM.  I, 
Fig.  7).  Now  the  wings  percejitibly  swell  (Fig.  8)  and  expana  antil  they 
are  fliUy  stretched  and  hang  tlatly  over  the  back,  perfectly  tranApareut, 
with  beautiful  white  veining  (Fig.  9).  As  they  dry  they  aMsuoie  the 
roofed  position  (Fig.  10),  and  during  the  night  the  natural  colors  of  the 
species  are  gradually  assumed  (Fig.  11). 

*^The  time  required  in  the  transformation  varies,  and,  though  for  the 
splitting  of  the  skin  and  the  full  stretching  of  the  wings  in  the  dat  immi- 
tioQ  the  time  is  usually  about  twenty  minutes.  It  may  be,  uuci«3r  pre- 
cisely similar  conditions,  five  or  six  times  as  long.  But  there  are  few 
more  beautiful  sights  than  to  see  this  fresh-forming  Cicada  in  all  the 
different  positions,  clinging  and  clustering  in  great  numbers  to  tbe  out-- 
side  lower  leaves  ^nd  branches  of  a  large  tree.  In  the  moonlight  such 
a  tree  looks  for  all  the  world  as  though  tt  were  full  of  beautiful  wlute 
blossoms  in  various  stages  of  expansion. 

THE  OIOiJDA  VEBSXTS  OIYILIZATION. 

^<  That  this  insect,  in  its  distribution  and  in  its  nnmbers,  has  been  aitd 
is  being  seriously  affected  "by  our  civilization  must  be  apparent  to  every 
observer.  The  records  show  that  the  numbers  have  decreased  in  the 
.successive  appearances  of  certain  broods,  owing  largely  to  the  i>re«ence 
•  »r  our  domestic  animals  in  the  woods.  Then,  again,  the  clearing  of  huid 
.<nd  the  building  of  towns  and  cities  have  all  had  their  effect  u|>on  the 
iiicivase  of  this  Cicada.  There  are  doubtless  many  phuses  in  Brooklyn, 
N.  Y.,  where  the  insect  appeared  seventeen  years  ago  in  which  there 
will  be  none  the  present  year.  And  similarly  I  opine  that,  whereas 
around  every  tree  that  has  been  planted  more  Ihan  seventeen  years  or 
upon  land  that  grew  trees  seventeen  years  ago  the  insect  is  now  abun- 
dant in  Washington,  it  will  scarcely  be  noticed  in  any  part  of  the  Dis- 
trict seventeen  years  hence.  I  base  this  opinion  upon  a  new  phase  ic 
the  Cica4la  history,  viz,  the  presence  of  the  English  sparrow.  It  is  the 
first  time,  perhaps,  in  the  history  of  the  world,  that  Passer  damcMticus 
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has  had  an  opportnnity  of  feeding  nx)on  thlR  particular  brood  of  Cicada 
septendeciMj  and  so  ravenously  and  persistently  does  tliis  bird  pursae 
itA  ftXHl  that  the  ground  is  strewn  with  the  wings  of  the  uufortunnto 
Cicada  wherever  thcAC  have  been  at  all  numerous;  so  that,  considering 
the  numbers  of  the  sparrow  and  their  voracity,  very  few  of  the  Cic«da 
will  be  left  long  enough  to  procreate  and  perpetuate  the  species  m  this 
Districf 

THB  90Na  NOTES  OF  THE  PBBIODIOAL  OIOADA. 

The  following  remarks  upon  this  subject  were  communicated  to  Science, 
and  are  repro<luced  from  its  issue  of  St'ptember  li5,  1885. 

"  There  are  few  more  interesting  subjects  of  study  than  the  notes  of 
insects  and  the  difl'ereut  mechanisms  by  which  they  are  produced. 
They  interest  every  observant  entomologist,  and  it  is  difficult  to  re- 
cord them  in  musical  symbols  that  can  be  reproduced  on  musical  in- 
struments, some  of  the  more  successful  and  interesting  attempts  in  this 
direction  having  been  made  by  Mr.  S.  H.  Scudder.  I  have  studied 
closely  the  notes  of  a  number  of  species,  and  have  published  some  of 
the  observations,* 

•*  In  the  notes  of  the  true  stridolators  more  particularly,  as  the  com- 
mon tree  crickets  and  katydids,  I  have  been  impressed  with  the  varia- 
tions both  in  the  pitch  and  in  the  character  of  the  note,  dependent  on 
the  age  of  the  specimen  and  the  condition  of  the  atmosphere,  whether 
as  to  moisture,  density,  or  temperature:  yet,  with  similarity  in  these 
conditions,  the  note  of  the  same  species  will  be  constant  and  easily  rec- 
ognizable. 

"A  few  remarks  upon  Cicada  septendecim  will  doubtless  prove  of  Inter- 
est now  that  the  species  has  been  occupying  so  much  attention.  I  do 
not  find  that  the  notes  have  been  anywhere  very  carefully  described  fa 
detail,  nor  would  1  pretend  to  put  them  to  musical  scale.  Writing 
seventeen  years  ago,  I  described  the  notes  in  a  general  way^  as  follows : 

'<  *  The  general  noise,  on  approaching  the  infe>ted  woods,  is  a  compro- 
mise between  that  of  a  distant  threshing  machine  and  a  distant  frog- 
pond.  That  which  they  make  when  disturbed  mimics  a  nest  of  young 
snakes  or  young  birds  under  similar  circumstances,  a  sort  of  scream. 
They  can  also  produce  a  chirp  somewhat  like  that  of  a  cricket,  and  a 
very  loud,  shrill  screech,  prolonged  for  fifteen  or  twenty  seconds,  and 
gradnally  increasing  in  force,  and  then  decreasing.' t 

*^  There  are  three  prevalent  notes,  which,  in  their  blending,  go  to  make 
the  general  noise  as  described  above.    These  are: 

**  First.  That  ordinarily  known  as  the  pharr-r-r-aoh  note.  This  is  the 
note  most  often  heard  during  the  early  maturity  of  the  male,  and  es- 
pecially from  isolated  males  or  from  limited  numbers.  It  is  variable  in 
pitch  and  volume,  according  to  the  conditions  jiust  mentioned  as  gen- 
erally affecting  insect  melodists.  Its  duration  averages  from  two  to 
three  seconds;  and  the  aoh  termination  is  a  rather  mournful  lowering 
of  the  general  pitch,  and  is  also  somewhat  variable  in  pitch,  distinct- 
ness, and  duration.  In  a  very  clear  atmosphere,  and  at  certain  distances, 
au  individual  note  has  often  recalled  that  made  at  a  distance  by  the 
whistling  of  a  rapid  train  passing  under  a  short  tunnel.  But  when  heard 
in  sufilcieut  proximity,  the  rolling  nature  of  the  note  will  undoubtedly 
remind  most  persons  more  of  the  croaking  of  certain  frogs  than  anything 
eLse.    I  have  heard  it  so  soft  and  low,  and  so  void  of  the  aoh  termina- 

"  «  Thu-d  Rep.  his.  Mo..  14, 153, 154 ;  4tli  do.,  139;  6th  do.,  160-169. 

t  Fint  £ep.  Ina.  Mo.,  24. 
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tion,  that  it  waa  the  counterpart  of  that  made  by  (Boantkua  hOipennU, 
Biley,  late  in  autumn,  and  when  shortened  from  age  and  debility  of  the 
stridnlator.  - 

^^  Secoud.  The  loudest  note,  and  the  one  which  is  undoubtedly  most 
identified  with  the  species  in  the  popular  mind,  is  what  may  be  called 
the  *  screech.'  This  is  the  note  described  by  Fitch  as  *  represented  by 
the  letters  tshee-E-JS-E'E-E'eou,  uttered  continuously, aud  prolonged 
to  a  quarter  or  half  a  minute  in  length,  the  middle  of  the  note  being 
deafening]y  shrill,  loud,  and  piercing  to  the  ear,  and  its  termination 
gradually  lowered  till  the  sound  expires.'  Dr.  Fitch  errs  as  to  the 
length  of  its  duration;  and  1  have  also  erred  in  the  same  direction,  un- 
less, indeed,  there  is  a  still  greater  range  than  my  subsequent  observa- 
tions would  indicate.*  It  is  more  probable,  however,  that  our  memories 
were  at  fault;  for,asI  haveverifledthisyear,thisshriliing  ordinarily  lasts 
from  two  to  three  seconds,  though  occasionally  longer,  and  is  repeated 
at  Intervals  of  every  five  seconds.  This  note  is  rarely  made  by  solitary 
males,' or  when  but  few  are  gathered  together;  but  it  is  the  prevailing 
note  in  the  height  of  the  season,  and  is  made  in  unison ;  i.  e.,  the  as- 
sembled males  on  a  given  tree,  or  within  a  given  grove,  are  prompted  to 
it  simultaneously,  so  that  its  intensity  becomes  almost  deafening  at 
times.  It  is  of  the  same  nature  as  that  made  by  the  Dog-day  Cicada 
{Oioada  pruinoaHy  S&y)y  and  in  its  higher  and  louder  soundings  is  not 
unlike  the  shrilling  oi  'that  species,  though  by  no  meana  so  sharp  and 
continuous.  It  is  what  in  the  distance  gives  the  threshing-machine 
sound^  and  it  has  often  recalled  what  I  have  heard  in  a  saw-miU  when 
a  log  is  being  cut  crosswise  by  a  circular  saw. 

^<  Third.  There  is  what  may  be  called  the  intermittent,  chirping  sound, 
which  consists  of  a  series  of  from  fifteen  to  thirty,  but  usually  about 
tntrenty-two,  sharp  notes,  sometimes  double,  lasting  in  the  aggregate 
about  five  seconds.  This  sound  is  so  much  like  that  ordinarily  pro- 
duced by  the  bam  or  chimney  swallow  {Hirundo  erythrogaater),  Uiat  a 
description  of  the  one  would  answer  fairly  well  for  both.  It  resembles 
also,  though  clearer  and  of  higher  pitch,  the  note  of  Microcentrum  reti- 
nerve,  Burm.,  which  I  have  likened  to  the  slow  turning  of  a  child's 
wooden  rattle  highly  pitched.  The  above  notes,  so  far  as  I  have  recog- 
nized them,  are  of  higher  pitch,  but  of  less  volume,  in  the  smaller  cat- 
sinii  form. 

<<The  other  notes — ^viz,  that  made  when  the  insect  is  disturbed;  and 
a  not  infrequent,  short  cry,  that  may  be  likened  to  that  of  a  chick — are ' 
comparatively  unimportant;  but  no  one  could  do  justice  to  the  notes 
of  this  insect  without  embracing  the  three  peculiar  sounds  which  I 
have  attempted  to  describe  above,  and  which  are  commingled  in  the 
woods  where  the  species  is  at  all  common;  though  the  undnlatory 
screech  is  by  far  the  most  intense  and  most  likely  to  be  remembered." 

TARIATION  IN  TIHE  OF  APPEABANOB. 

It  has  long  been  known  and  well  established  that  a  few  precursors 
may  appear  the  year  before,  and  a  few  belated  individuals  the  year 
after,  the  regular  appearance  of  any  large  brood.  The  exact  cause  or 
causes  for  this  exceptional  variation  in  the  development  of  a  species 
which  shows,  on  the  whole,  such  remarkable  uniformity  in  its  life-his- 
tory has  not  been  definitely  ascertained.    The  presumption  is,  ho«rever, 

*  "  Since  tbia  waa  written,  I  bave  heurd,  on  two  ocoasiona,  tUia  note  proloanvd  to 
twenty  seconds;  bat  this  is  qnite  abnormal,  and  I  have  no  other  eTidesoe  thfta  tkm 
I  (Jane  20)  to  ptovo  that  it  came  from  C.  ttptendecim," 
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that  the  variation  is  dne  to  indivldaal  peculiarities  rather  than  to  ex- 
ternal conditions,  and  it  indicates  that  even  in  a  species  otherwise  so 
nniform  in  its  periodical  appearance  there  is,  to  a  slight*  degree,  that 
tendency  in  individuals  to  vary  which  is  so  common  an  attribute  of 
most  organisms.  The  retardation  can  perhaps  be  more  readily  ex- 
plained than  the  acceleration ;  for  the  exceptional  experience,  alluded 
to  on  page  242,  of  retardation  in  the  hatching  of  eggs  when  the  egg 
ponetures  are  closed  by  exudation  of  gum  from  the  twigs  infested,  indi- 
cates one  method  by  which  individuals  may  be  belated. 

Whether  accelerated  or  belated  these  stragglers  have,  so  far  as  known, 
appeared  at  the  same  season  of  the  year  that  the  main  brood  appeared. 
There  is  some  evidence,  however,  that  exceptional  temperature,  when 
brought  to  bear  upon  those  pupie  that  are  already  near  the  surface  of 
the  ground,  may  accelerate  the  issuing  of  the  imago.  We  have  cited* 
the  case  where  Dr.  £.  S.  Hull,  of  Alton,  111.,  caused  some  Cicadas  to 
issue  as  early  as  the  20th  of  March,  in  186S,  by  constructing  under- 
ground flues  for  the  purpose  of  forcing  vegetables,  and  it  is  worthy  of 
being  put  on  record  here  that  Prof.  Lester  F.  Ward  gave  his  experience 
in  the  autumn  of  1884,  before  the  Biological  Society  of  Washington,  to 
the  effect  that  he  heard  the  song  of  this  Cicada  in  October  of  that  year. 
There  is  no  other  record  of  its  over  having  appeared  during  that  month, 
and  though  there  is  nothing  impossible  in  the  occurrence  (and  the  ex- 
ceptionally high  temperature  of  October.  1884,  would  seem  to  render 
the  occurrence  even  probable),  yet  the  observation  was  unfortunately 
based  upon  recollection  and  recognition  of  the  song,  and  not  upon  ex- 
amination of  the  specimens  or  of  their  pupal  exuviee.  There  are  so 
many  reasons  for  doubting  the  accuracy  of  observation  so  based  that 
the  statement  must  be  looked  upon  as  untenable  until  verified  by  simi- 
lar but  well- verified  observations  in  the  future. 

ENEMIES  OF  TUB  CICADA. 

When  leaving  the  ground  to  transform,  the  pupa)  are  attacked  by  a 
number  of  difierent  quadrupeds  and  by  birds  as  well  as  by  many  can- 
nibal insects,  whilb  in  the  perfect  state  they  are  also  attacked  by  almost 
all  animals  that  can  get  access  to  them.  Thus  birds  pursue  them,  es- 
pecially while  they  are  yet  feeble  and  before  their  wings  become  strong, 
and,  as  we  have  seen,  the  English  sparrow  was  particularly  destructive 
to  them  in  cities  during  this  last  visitation.  Many  of  them,  while  still 
feeble,  and  particularly  those  which  issue  from  the  pupa  skins  near  the 
surface  of  the  groumd,  are  attacked  by  reptiles  and  quadrupeds  and 
predaceous  insects.  We  have  also  detected  a  number  of  enemies  of  the 
eggs,  especially  mites.  These  we  shall  treat  of  in  detail  in  the  proposed 
revised  bulletin  on  the  species.  A  fungus,  the  Massospora  dcadina.  Peck, 
is  also  vei^  commonly  found  infesting  the  perfect  insect  later  in  tne  sea- 
son when  it  has  become  enfeebled.  This  fungus  is  found  in  the  shape 
of  a  yellow,  brown,  or  clay-colored  powder  permeating  all  parts  of  the 
body  and  often  entirely  filling  the  abdomen,  and  though  found  in  the 
females  it  is  most  frequently  noticed  in  the  male. 

THB  STTPPOSED  STINO  OF  THE  PEBIODIOAL  OIOADA. 

The  reports  of  stinging  by  this  insect  were  not  so  cotnmon  during 
this  passing  year  as  during  the  appearance  of  other  broods  in  years 


*  First  Hep.  Iqb.  Mo.,  1868,  p.  22. 
16  AO— ^ 
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gone  by.  While  a  number  of  Instances  have  been  reported,  we  hare 
been  unable  to  get  any  information  of  a  reliable  character  that  would 
tend  to  alter  the  conclusions  to  which  we  came  in  1868,  and  which  were 
published  in  the  Cicada  bulletin.  These  were,  substantially,  that  while 
in  the  latter  part  of  the  season  a  severe  sting  may  be  inflicted  by  some 
hornet  (genus  8tizu8)  flying  against  a  person  while  carrying  a  Cicada 
intended  for  burial  in  the  ground  as  food  for  its  young,  yet  it  is  more 
than  probable  that  the  sting  results  from  the  exceptional  puncture  by 
the  beak  or  haustellum  of  the  Cicada,  the  nature  of  the  wound  that  is 
inflicted  depending  very  largely  on  the  condition  of  the  system  of  the 
person  punctured.  All  our  experiments  the  j^ast  season  seem  to  con* 
Arm  the  improbability  that  the  ovipositor  is  used  or  can  be  used  on 
human  flesh  for  this  purpose. 

OYIPOSITIOK. 

While  there  is  a  general  impression  among  those  who  have  notdoaely 
observed  the  facts  that  the  female  Cicada  purposely  severs  or  partly 
severs  the  twig  upon  which  she  has  oviposited  in  order  to  cause  it  to 
break  and  die,  no  such  opinion  is  held  by  any  one  who  has  carefally 
studied  the  facts.  The  nature  of  the  perforation  and  the  manner  in 
which  the  'eggs  are  inserted  are  well  illustrated  in  Plate  V,  Fig.  1.  So 
far  from  purposely  severing  or  causing  the  severance  of  the  egg-charged 
twigs,  it  is  a  fact  that  the  eggs,  in  almost  every  instance,  in  twigs  which 
have  broken  early  or  have  fallen  to  the  ground,  shrivel  up  and  fail  to 
hatch.  The  breaking  is  merely  accidental  and  confined  to  the  small  ter- 
minal twigs,  and  results  from  too  close  sawing  or  rasping,  which  weak- 
ens the  wood  so  that  it  breaks  with  a  strong  wind.  In  tough  wood  the 
'twig  may  be  partly  broken,  and  is  then  generally  worn  and  twisted  by 
the  movements  caused  by  the  wind,  as  shown  in  our  figure  (PI.  V,  Fig.  2). 
The  proportion  of  severed  or  broken  twigs  or  heavily  charged  twigs  ujwn 
which  the  leaves^  prematurely  die  and  dry,  though  it  may  be  sufficient 
to  give  a  withered  appearance  to  the  whole  exterior  portion  of  the  tree, 
is  but  small  compared  with  the  thicker  and  stouter  twigs  which  are 
punctured.  In  other  words,  00  per  cent,  of  th6  eggs,  and  probably  99 
per  cent,  of  those  which  hatch,  are  laid  in  twigs  which  never  break  off. 

We  have  observed  some  interesting  instances  of  retarded  develop- 
ment in  the  eggs  of  this  Cicada  when  placed  in  the  twigs  of  trees  which 
exude  some  gummy  substance,  so  as  to  hermetically  close  up  the  open- 
ing of  the  puncture  and  exclude  the  air.  We  have  been  surprised  to 
find  that  such  eggs,  which  would  have  normally  hatched  during  the 
latter  part  of  July,  or  about  six  weeks  after  being  deposited,,  have  r^ 
mained  sound,  but  unhatched,  up  to  Decembel',  and  long  after  the  trees 
had  shed  their  foliage. 

II9JTJBT   WHICH    OIOADAS  OAUSB    TO  FRUIT    TBEESP—RBSfEDIBS   A5I) 
PBSVENTIVB  MBASUBBS. 

This  Cicada  in  its  underground  life  has  been  charged  with  iigoring 
and  killing  fruit  trees.  From  what  we  have  already  stated  as  to  this 
underground  life— its  long  duration  and  its  slow  development— as  well 
as  for  other  reasons,  such  injury  must  necessarily  be  very  trifling;  and 
this  fact  is  borne  out  by  some  observations  which  we  made  the  past 
summer.  Even  where  the  insects  have  been  so  thick  in  orchards  that 
the  ground  was  absolutely  honey-combed  by  their  perforations,  an  in- 
spection of  the  roots  of  these  trees  showed  no  inO^uyy  and  in  fiEU)t  acanely 
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any  dfaooloration,  even  wbere  the  effectB  of  the  pnnctnxes  were  visible 
from  slight  swellings  or  callosities. 

In  the  perfect  sute,  however,  the  female  is  capable  of  doing  great  in^ 
jary  to  trees  in  ovipositing,  and  althongh  this  injury  in  the  toi^eHt  ie 
immaterial,  it  may  become  very  serious  in  orchards,  and  is  of  still  more 
consequence  in  the  nurnery. 

Having  tried  fully,  without  success,  in  18G8«  in  Missouri,  such  insecti- 
cides as  promiHed  pnictical  reaults  in  repelling  the  mature  insects  from 
fruit  trees,  we  had  not  much  ho|»e  of  more  satiHfactory  results  from  any 
farther  trial.  Yet  we  deMired  to  test  the  effect  and  value  of  such  in- 
secticide substances  as  have  come  into  use  since  that  time,  and  for  that 
reason  planned  and  had  a  series  of  experiments  executed.  Most  of 
these  ex|>eriments  were  intrusted  to  Dr.  W.  S.  Barnard,  and  we  give 
herewith  the  results : 

VmtrueHon  o/fke  Inseoti  as  ihejf  Usuefrom  i^  Onnmd. 

Plfrethrum  Poir^f er.— This  proved  a  perfectly  satisfactory  destroyer  of 
the  Cicadas  when  freshly  emerged  and  soil,  and  also  when  mature  and 
hardened,  both  in  the  dry  part  of  the  day  and  when  the  dew  was  on  them. 
It  is  easy  to  puff  this  powder  on  them  when  on  grass,  weeds,  and  trees 
in  the  morning  before  they  gain  full  strength  and  aoceud.  At  this  time 
most  of  the  insects  are  so  low  on  the  trees,  or  so  near  the  ground,  that 
it  IB  easy  to  make  the  powder  reach  them  while  standing  on  the  ground. 
It  seems  to  be  the  most  easy  and  convenient  way  of  killing  them.  It 
was  thus  a])plied  to  them  on  the  lower  branches  and  trunks,  also  to 
gronps  of  them  collected  and  placed  at  stakes  in  the  grass  and  at  the 
bases  of  nniufested  trtes.  In  each  instance  all  except  the  pupie  died 
of  it  sooner  or  later.  Oft-repeated  tests  showed  it  to  be  practically 
worthless  against  the  pup»,  for  even  when  thoroughly  coated  with 
powder  they  would  give  forth  the  perfect  insect.  But  the  winged  insects 
are  quite  sensitive  to  the  powder,  showing  marked  irritation  from  it 
within  five  minutes  after  treatment.  Though  hanging  quietly  when  pow- 
dered, oneasiness  soon  appears  in  the  movements  of  the  limbs  and  occa- 
sional strokes  of  the  wings  against  the  sides.  The  movements  of  the 
legs  ap]>ear  to  be  uncontrollable,  so  that  in  the  course  of  a  few  hours  the 
insect  falls  helpless  to  the  ground,  where,  though  the  movements  may 
continue  for  a  whole  day  before  death,  a  fatal  termination  is  sure  to 
follow.  The  powder  was  tested  on  ten  different  lots  of  Cicadas,  includ- 
ing abont  four  hundred  specimens  (100  pap»,  200  soft  or  forming  adults, 
100  fuU-dedged  adults). 

In  one  experiment  a  ring  of  pyrethrum  powder  about  one-eighth  of 
an  inch  deep  and  2  inches  wide  was  placed  on  the  ground  around  a  tree 
trunk.  The  pupse  marched  through  this  and  ascended  and  molted  with 
safety;  but  the  winged  insects  U^at  had  fallen,  and  others  from  the 
grass  on  which  they  had  emerged,  were  stifled  by  the  pyrethrum  as 
they  tried  to  ascend  the  tree. 

In  testing  the  pyrethrum  powder  on  pnps),  in  most  instances  none 
died;  but  in  two  of  the  tests  10  per  cent  of  the  pup®  died,  but  there 
was  reason  to  believe  that  death  resulted  in  these  instances  from  hand- 
ling and  collecting  them  in  masses. 

Pyrethrum  Water, — This  was  prepared  in  two  ways,  (1)  by  stirring  , 
into  water  as  much  pyrethrum  powder  as  the  water  would  suMpend 
when  at  rest;  (2)  by  adding  milk  (1  pint)  to  pyrethrum  (4  fluid  ounces),  i 
and  afterwani  diluting  to  suit.    The  milk,  even  when  soured,  holds  aU  i 
fhe  powder  in  suspension,  and  facilitates  its  suspension  in  water. 
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(1)  The  simple  water  suspension  of  pyrethrom  in  fonr  tests  on  pnp» 
was  tried  with  a  mortality  of  10  per  cent.,  bat  on  the  winged  OicadaB, 
both  soft  and  hard,  it  was  thoroaghly  fatal,  Uke  the  powder.  % 

(2)  Pyrethrum  powder,  one-eighth  pint  j  milk,  1  pint}  water,  IC  pints, 
mixed. 

Fifteen  papa)  were  treated  with  this  with  the  following  resalts:  Odo 
disappeared,  six  died  as  papsB,  five  died  half  emerged,  and  three  cmerj^iHi 
a))]>!irently  uninjured.  The  same  preparation  sprayed  on  mixed  lot8  of 
)>upa3  aud  wiuged  forms,  soft  and  hard,  on  trees  and  on  the  gronud,  had 
similar  effects  on  the  pupte  and  killed  all  the  winged  insects. 

In  this  way  a  very  strong  mixture  of  pyrethrum  is  applied,  and  it 
should  be  stirred  just  before  using,  when  it  will  kill  most  of  the  papa) 
as  well  as  the  emerged  forms. 

Kerosene  Emulsian.— This  was  prepared  after  the  usual  formula  and 
diluted  with  two  parts  of  water. 

Used  on  a  mixed  lot  of  pupsd  and  adults,  soft  and  hard,  one  hundred 
of  these  on  the  base  of  an  uninfested  tree  and  fifty  in  the  grass.  8  feet 
distant.  In  five  minutes  all  seemed  weakened :  the  pup»  still  crept 
along  a  little,  but  the  winged  ones  hung  immovable  on  the  tree  or  lay 
upon  the  ground,  only  moving  their  legs  a  little  in  a  weak  and  helpless 
manner.  A  few  minutes  later  the  pupss  had  stopped  creeping.  This 
was  at  7  a.  m.  At  noon  they  had  not  moved  from  their  places,  except 
by  a  few  having  dropped  from  the  tree,  and  all  were  either  dead  or 
nearly  so.  The  emulsion  at  once  stopped  all  molting  and  transforma- 
tion, and  the  soft  wings  hardened  in  shapeless  forms.  The  same  effects 
on  the  insects  resulted  in  several  smaller  tests  of  the  same  strength  of 
emulsion,  though  many  of  the  insects  were  twenty-four  hours  in  dying. 
The  pup®  were  the  slowest  to  succumb,  but  they  were  all  destroyed  by 
it  in  every  instance  and  could  not  molt.  Sprayed  on  them  on  the  ground 
and  as  ascending  or  hanging  on  trees  the  same  results  followed,  and 
this  dilution  of  the  emulsion  seems  the  most  thorough  destroyer  of  the 
pupiB  as  well  as  of  the  emerging  and  winged  Cicadas.  From  a  whole 
pint  of  pupsD  sprayed  by  this  mixture  not  one  suceeded  in  transforming. 

Small  ants  usually  attacked  some  of  the  Oicadas  that  were  struggling 
under  the  effect  of  pyrethrum  or  dead  from  it,  but  no  ants  were  found 
affecting  specimens  treated  with  kerosene. 

Other  experiments  were  tried  with  the  same  emulsion,  diluted  as  fol- 
lows: (1)  Emulsion,!;  water, 4;  and  (2),  Emulsion,  1 ;  water, 8. 

The  two  strengths  sprayed  on  groups  of  pupsB  gave  results  that 
varied  from  each  other  but  little  and  killed  nearly  aU;  but  some  were 
very  slow  to  die  and  showed  life  even  after  two  days. 

Sprayed  on  tiie  ground  or  the  trunks  of  trees,  these  dilutions  did 
not  prevent  the  pupsB  from  ascending,  and  apparently  had  no  effect  on 
them  except  when  sprayed  on  their  bodies. 

STJBSTAlfOES  TIIAT  KILL  BY  THWABTINa  XXUTIATION. 

Dr.  Barnard  concluded  from  his  tests  that  by  communicating  to  and 
retaining  moisture  or  softness  in  the  pupa  skin,  even  the  milk  and  water 
in  the  preceding  mixtures  tend  to  render  it  difficult  or  impossible  to 
oast  the  skin,  and  that  they  thus  aid  pyrethrum  or  kerosene. 

Oarbolio  acid  (2  per  cent,  solution).— This  prevents  the  minority  of 
pupiB  from  molting,  and  they  die  sooner  or  later.  For  example,  when 
applied  to  one  lot  of  pups  at  night,  five  were  found  in  the  morning 
Oying  or  dead  in  a  half-molted  condition ;  seven  were  active,  not  molted, 
and  apparently  not  suffering ;  one  was  molted,  but  turned  black  by  tiie 
acid  and  dead.    In  another  case  five  dosen  pup»  on  the  base  of  on  on* 
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infested  tree  were  sprayed  with  the  same  at  night;  none  asoendod  the 
tree,  and  by  the  next  noon  fonr  dozen  were  dead  and  dying.  Tests  on 
small  groups  gave  analogous  results. 

This  solution  poured  around  the  bases  of  trees  had  no  influence  in 
retarding  the  pup®,  which  marched  over  it  unafTected  and  ascended  the 
trees. 

Carbolic  ofid  (1  per  cent  solution]  around  trees  also  gave  no  result. 
Of  the  pup»  sprayed  with  this  weak  solution  one-third  were  prevented 
from  molting  and  died. 

Aeetio  acid  (15  per  cent,  solution). — ^The  results  firom  this  are  very 
similar  to  those  of  carbolic  add  oi  2  per  cent  strength.  Applied  in 
the  evening  on  a  group  of  pup»,  the  next  day  eight  were  active,  six 
were  half-molted  and  dying,  three  had  emerged.  Of  the  latter  one  was 
dead  and  covered  by  a  swarm  of  small  yellow  ants.  On  other  small 
lots  the  effects  were  similar;  nearly  all  eventually  died. 

Acetic  aeid  (10  per  cent,  solution). — ^This  sprayed  on  four  small  lots  of 
pups  prevented  over  one-half  firom  emerging. 

Aleohol  (30  per  cent,  solution).— Sprayed  on  three  lots  of  pup®,  about 
50  per  cent,  were  killed.  They  died  very  much  as  did  those  from  acids  in 
the  foregoing  cases.  For  example,  one  lot  of  two  dozen  pup»  was 
treated  with  the  alcohol  solution  in  the  evening.  The  next  morning 
five  were  weak  (dying),  six  were  half-molted  and  dying,  four  were 
emerged  and  dying,  the  others  all  right 

Toprevm^t  ovipositing. 

Exx)eriments  to  repel  the  insects  from  trees  and  prevent  the  females 
from  ovipositing  were  made  as  follows :  On  the  20th  of  June  the  Cica- 
das were  numerous  and  active,  depositing  their  eggs  in  a  thicket  of 
Ulac  bushes,  which  were  low  and  hence  easily  inspected.  On  these  the 
milk-kerosene  emulsion  (GO  per  cent,  kerosene}  was  tried  to  test  its 
effects  as  a  preventive.  It  was  applied  in  different  places  in  three 
strengths,  viz: 

1.  Emnlflton  «... • •••. ; 1 

Wftter 8 

S.  Enmlsioii  ...... ...- 1 

Water 6 

X  Emnljloii  »•••.• ..;...... 1 

Water 10 

The  first  dilution  was  so  strong  that  it  injured  many  of  the  leaves,  and 
its  odor  was  very  distinct  in  the  air  among  the  bushes  during  the  day  of 
its  application,  and  still  perceptible  on  the  following  day.  The  other 
dilutions  had  no  effect  on  the  foliage  and  firom  them  no  odor  appeared, 
except  by  scenting  close  to  the  surfaces  treated. 

Within  two  hours  after  the  applications  were  made  the  Oicadas  began 
ovix>ositing  again  in  the  bushes  which  had  been  sprayed.  During  the 
first  afternoon  and  in  the  forenoon  of  the  next  day  ovipositing  in  tbese 
bushes  went  on  as  rapidly  as  in  those  that  had  not  been  sprayed.  The 
insects  were  even  driven  off  in  the  movements  incident  to  the  inspec- 
tion of  the  work,  but  at  any  time  when  not  disturbed  a  few  could  be 
seen  inserting  the  ovipositor  in  the  trees  treated. 

Further  experiments  were  made  with  raw  linseed-oil  and  with  white- 
wash as  preventives  of  this  injury.  Each  of  these  substances  was 
painted  upon  the  twigs  of  six  young  peach  trees  and  on  some  lilac 
bushes,  all  of  which  had  been  much  visited  and  more  or  less  iiyured 
previously  by  Oicadas.  But  at  the  time  of  the  application  (June  22)  the 
weather  became  doudy,  breezy,  and  cool,  and  so  Wfftinufid  Ibr  mam 


Digitized  by  VjOOQ IC 


246         BEPOBT  OV  THE  COMMISSIOKEB  OF  AQIUCULTUBE. 

time,  80  that  the  iTisects  were  lens  active  than  nsnaL  After  the  appli- 
cation a  few  Cicadas  were  noticed  ovipofukinp:,  lint  none  of  them  on  the 
busliea  that  had  been  treated.  This  experiment,  therefore,  is  of  nega- 
tive value. 

It  is  obvious  ftrom  the  foreffoing  that  in  pyrethram  and  the  kerosene 
emulsion,  we  have  two  valuable  insecticides  that  may  be  used  to  advan- 
tage at  the  time  the  insects  are  issning  from  the  ground,  bat  that  neither 
these  substances,  nor  the  others  that  have  been  so  far  tried,  can  be  de- 
pended on,  so  far  as  ex|>erience  has  gone,  when  applied  to  trees,  to  pro- 
tect these  fh>m  the  perfect  insects  when  once  mature  and  ovipositing. 
This  is  about  the  conclusion  arrived  at  in  1868,  and  shows  the  impor- 
tance of  anticipating  the  injury  and  of  dealing  with  the  Oicadas  while 
they  are  issuing  firom  the  ground* 

COXSIDSBATION  09  THB  TWO  BBOOBS  THAT  APPSABSD  IN  1885. 

With  a  view  of  acquiring  as  much  exact  information  as  possible  in 
reference  to  these  two  brrods,  the  following  circular  was  sent  out  on 
the  1st  of  June : 

Cizoulsr  No.  10.]  Uxxtsd  Statbs  DaFiAnimr  ov  Aokxctlttrs, 

Division  or  Entomoumit, 
WatkingUm,  D.  C,  Junt  1,  1886. 
Sir  ;  Dnring  the  premnt  year  two  large  liroodg  of  tbe  Periodioal  Cicada*  or  eo-called 
'' Seventeeo-yBar  Locuat'*  {Cicada  aeptendeHm  L.)t  one  of  the  aeyim teen-year  (Mpt^Hde- 
eim)  race,  and  one  of  tbe  tbtrteen-year  {trtdeeim)  race,  wUl  make  their  appearance  in 
di^rent  part>8  of  the  conntry. 

1  woalcl  beg  yoo  to  (clunoe  over  the  foUowing  Utt  of  looalitiee  and  to  eeiid  nia  dur- 
ing the  eeaeoo  any  cotiAriuatory  experieuoe  M  to  the  appearance  this  year  of  tho 
iniM'ote  in  tbuse  localities,  or  in  anv  looalitiee  not  indicated.  An?  evidenoe  giving 
tbe  eiteOt  of  territory  over  which  they  appear  in  your  ooitntr  or  State,  or  any  wtilU 
atteeted  dates  of  their  appearance  in  previous  years,  wiU  be  thank fttlly  feoeived  and 
appreoiated: 

Brood  YTI.— TWdeotai  (1859, 187S,  1886). 

JTRinolf.— Jackson,  Union,  Maconpin  GonnUei. 

ifMfoari.— Saiut  Louie,  Boone  Con  o ties. 

Georgia,— D^  Kalb,  Qwinnett,  Newton  Counties. 

Tennef*Bee» — Madioon  Connty  and  northern  portion  of  the  Stats* 

AfvtHtmppi,— Copiah  Connty,  Oxford,  and  eastern  portion  of  the  BtatS. 

Louitiiana, — Carroll  PaHtth. 

£ainia$. — Pbilli]m  Connty. 

^rlcaNAot.— Fiat  Bayou. 

The  existence  of  this  brood  has  been  Terlfled  In  past  years  tn  the  parti  of  Illinois, 
MiFHonrl,  Tennessee,  Mimimipm,  and  Arkantias  inoioated:  but  the  localities  in  Kan- 
sas, Qeorgia,  and  perhaps  Louisiana,  reqtiift  Airther  oounrmation  this  year. 

Brood  XXn.^8tpt$mdmiim  (1868^  1886). 

Xew  Y&rh, — Kings,  Monroe  Counties, 
MattwihMetu.—Pa,]!  River,  southeast  portUm  of  the  State. 
F«nnaa(.— Oakland. 
PcnnrylraHUu — Lancaster. 

OAfo.--Greene,  FVanklin,  Columbiana,  Pike.  Miami  Connties,  and  vicinity  of  Toledo, 
inif uiiui.—TipDecaooe,  Delaware,  Vigo,  Switserland,  Hendrioks,  Marion,  Doarboru. 
Wsyne,  Floyd,  J^ffemon,  Rich  mood  Counties. 
Michigan, — 8fmtbeaMt«m  portion. 
l^Wairore.— Very  general  I  v. 
l/flrj//a»d,— Very  ffeuMrally. 
IHtirici  of  Columlna,—yf»rj  generaUy. 
Rrj^ii<tt.~Very  generally. 
fmCiirfcy.— Around  Louisville. 
Osor^— Habersham  County. 
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A  large  nnmber  of  letters  have  been  received  in  answer  to  this  circn- 
lar,  and  oar  knowledge  as  to  the  exact  distribution  of  these  two  broods 
has  thereby  been  greatly  increased.  It  is  unnecessary  to  give  this  in- 
formation in  detail  here,  and  we  therefore  merely  summarize  the  facts  in 
the  following  enumeration  of  localities,  the  same  order  of  States  being 
retaiued.  Where  not  otherwise  stated  the  Cicada  appeared  in  all  coun- 
ties mentioned,  and  those  which  are  additional  to  previous ,  records  are 
at  once  seen  by  comparison  with  the  above  circular  list.  It 'may  be  well 
here  to  state  that  the  previous  simultaneous  appearance  of  these  two 
broods  was  in  16C4,  and  that  they  will  not  concur  again  until  the  year 
2106. 

Brood  VIL—Tredecimj  1885, 1898. 

lUinoia. — Jackson,  Madison,  Perry,  Pike,  Bandolph,  Scott,  Union. 

Negative  report  from  Saint  Glair. 

Mi$9(mri. — ^Audrain,  Ohristian,  Dade,  Dallas,  Douglas,  Oasconade, 
Girardeau,  Greene,  Hickory,  Jefferson,  Johnson,  Knox,  Lawrence  (f), 
Kew  Madrid,  Pettis,  Perry,  Polk,  Saint  Louis,  Scott,  Taney,  Texas, 
Warren,  Washington,  Webster. 

Negative  reports  from  Oass,  Daviess,  Holt,  Lewis,  Monroe,  Ozark, 
Saliue,  Stoddard,  Vernon. 

Oeor^.— Cobb  (?),  Coweta  (?),  DeKa!b(?),  Merriwether(?). 

Negative  reports  from  Bibb,  Carroll,  Pultou,  Ghiscock,  Wilkes. 

Kentucky. — ^Graves,  Trigg. 

Negative  report  from  Livingston. 

Tennessee. — ^Benton,  Carroll,  Chester,  Crockett,  Davidson,  Decatur, 
Dickson,  Dyer,  Fayette,  Gibson,  Hardeman,  Hardin,  Haywood,  Hen- 
derson, Humphreys,  Lake,  Lauderdale,  McNairy,  Madison,  Maury, 
Obion,  Bobertson,  Shelby,  Tipton,  Weakley. 

Negative  reports  from  Bedford,  Lincoln,  Rutherford,  Wilson. 

Mississippi. — Alcorn,  Amite,  Bolivar,  Calhoun,  Carroll,  Claiborne, 
Coahoma,  Copiah,  De  Soto,  Franklin,  Hinds  (and  adjoining  counties), 
Issaquena,  Jasper,  La  Fayette,  Lawrence,  Lincoln,  Madison,  Marshall, 
Montgomery,  Newton,  Panola,  Quitman,  Rankin  (and  adjoining  coun- 
ties), Scott,  Simpson,  Smith,  Tate,  Tishomingo,  W^ebster. 

Negative  reports  from  Clarke,  Jefferson,  Leake. 

Louisiana. — Bossier,  Caldwell,  East  Carroll,  Franklin,  Madison,  More- 
house, Richland,  Washington,  West  Carroll. 

Negative  reports  from  Natcbitoches,  Rapides,  Red  River,  Sabine, 
Tangipahoa,  Vermillion,  W\»st  Feliciana. 

Kansas. — Negative  reports  received  from  eighteen  counties  (including 
Phillips)  in  eastern  and  central  portions  of  the  State.* 

Arkansas. — Arkansas,  Chicot,  Columbia,  Cross  (and  adjoining  coun- 
ties), Desha,  Franklin,  Izard,  Jackson,  Jefferson,  ]\Iariou,  Mississippi, 
Phillips,  Prairie,  Pulaski,  Saline  (?),  Searcy. 

Negative  reports  from  Crawford,  Drew,  Hempstead. 

*The  occnrrence  of  Brood  VII  in  Phillips  County^  Kanaaii.  was  baaed  npon  Dr. 
Smith's  antboriiy,  whose  unpublished  work  on  the  Penodrcal  Cicada,  has,  nntu  lately, 
been  aooesstble  to  jne  only  in  a  oopj,  which  I  owed  to  the  kindness  of  Dr.  J.  G.  Morris. 
An  inspection  of  Dr.  Smith's  original  manuscript  niaile  during  the  past  summer, 
throngn  the  conrtesv  of  his  daughter,  Mrs.  Elizabeth  S.  Gayet,  revealed  the  fact  that 
he  had  written  ** Phillips  County,  Arkansas.''  Thus  the  State  of  Kansas  is  to  be 
strioken  from  the  list  of  States  known  to  be  ooonpied  by  Brood  VII  and  Phillips 
Comity  to  b«  added  to  the  l9catities  In  Arkansas. 
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Massachusetts. — ^Negative  report  from  Fall  River  (Bristol  Ooont^). 

Vermont — Neg^ative  reports  from  Essex  and  Orleans. 

Oonnecticut. — No  reports  received. 
.  Neip  York. — Kings,  Richmond  (!). 

Negative  reports  from  Clinton,  Franklin,  Genesee,  Monroe,  Ontario. 

Rhode  Island. — Negative  reports  from  Bristol  and  Washington. 

Neio  Jersey. — Burlington,  Camden,  Mercer,  Middlesex,  Monmouth, 
Morris,  Passaic  (?),  Somerset. 

Negative  report  from  Ocean  (?). 

Pennsylvania. — ^Adams,  Blair,  feucks.  Carbon,  Chester,  Cnmbcrland, 
Dauphin,  Delaware,  Franklin,  Huntingdon,  Juniata,  Lancaster,  Leba- 
non, Lehigh,  Mifflin,  Monroe,  Montgomery,  Northampton,  Perry,  Schoyl- 
kill,  Snyder,  York. 

Negative  reports  from  Allegheny,  Bradford,  Butler,  Columbia,  Elk, 
Erie,  Lackawanna,  Luzerne,  McKean,  Monroe,  Potter,  SosquehanDa, 
Tioga,  Wayne,  Wyoming. 

Delaware. — Kent,  New  Castle,  Sussex. 

Maryland. — Alleghany,  Anne  Arundel,  Baltimore,  Cecil,  Frederick, 
Garrett,  Harford,  Kent,  Montgomery,  Prince  George,  Talbot,  Washing- 
ton. 

Negative  reports  from  Calvert  (t),  Queen  Anne,  Somerset,  and  lower 
counties  of  the  eastern  shore. 

District  of  Columbia. — Throughout. 

Virginia. — Augusta,  Carroll,  Clarke,  and  adjoining  counties,  Fairfax, 
Frederick,  Loudoun,  Wythe,  Si)ott8ylvania  (f),  Warren. 

Negative  reports  from  Buckingham,  Campbell,  Grayson,  Halifax, 
Hanover,  Henrico,  Highland,  King  George,  Lancaster,  Louisa,  Pow- 
hatan, Prinpe  William,  Roanoke.  Westmoreland. 

West  Virginia. — Berkeley,  Grant,  Hardy,  Hampshire,  and  acyoining 
counties,  Jefferson  and  adjoining  counties.  Mineral,  Putnam  (?). 

Negative  reports  from  Cabell,  Calhoun  (!),  Gilmer,  Lewis,  Mononga- 
lia, Upshur. 

North  Oaro/tna.— Caldwell  (!),  Cherokee  (t),  Davie,  Lincoln  (1834), 
Surry,  Wilkes,  Yadkin. 

Negative  reports  from  Alleghany,  Gaston,  Harnett,  Hyde,  Iredell, 
Jackson,  Madison,  Pasquotank,  Wake. 

South  Carolina. — Negative  reports  from  Abbeville  and  adjoining 
counties,  Oconee,  Williamsburg. 

Tennessee. — Blount,  Carter,  Hamblen,  Hamilton,  James  (f),  John- 
son (!),  Knox,  Loudon,  McMinn  (!),  Polk,  Scott,  Sevier,  Sullivan, 
Washington. 

Negative  reports  from  Bedford,  Bledsoe  (!),  Bradley,  Claiborne,  and 
adjoining  counties,  Fentress,  Lincoln,  Meigs,  Rhea,  Rutherford,  UniooL 

Georgia. — Banks,  Dawson,  Fannin,  Forsyth,  Franklin,  Gilmer,  Haber- 
sham, Hall,  Lumpkin,  Pickens,  Rabun,  Union,  White. 

Negative  reports  from  Columbia,  Harris,  Polk,  Towns,  Washington. 

Alabama. — Saint  Clair  (f ). 

Negative  reports  from  Blount,  Limestone,  Perry. 

Ohio. — Adams,  Butler,  Champaign,  Clarke,  Clay,  Clermont  (f ),  Dela- 
ware, Fairfield,  Franklin,  Greene,  Hamilton,  Lucas,  Montgomery,  Picka- 
way, Preble,  Sandusky,  Warren,  Wyandot. 

Negative  reports  from  Auglaize,  Guernsey,  Hardin,  Jackson,  Pauld- 
ing, Senec^a. 

Kentucky. — ^Barren,  Breckenridge,  Carroll,  Oaaey,  Davies,  Fayette  (t), 
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Franklin,  Hart  (f),  Henderson  (f),  Jefferson,  Lawrence  (f),  McLean, 
Mercer  (1868),  Ohio,  Oldham,  Trimble. 

Negative  reports  from  Casey,  Clay,  Leslie,  Owsley,  Pike,  Russell  and 
adjoining  counties,  Shelby,  Wayne. 

Indiana,'-/rhe  appearance  of  the  Cicada  was  reported  from  allconn- 
ties  of  the  State,  except  the  following : 

De  Kalb  (not  heard  from),  Howard  (negativia  report  received),  lilar- 
shall  (not  heard  from),  Ohio  (not  heard  from),  Porter  (negative  report 
received),  Pulaski  (not  heard  from),  Starke  (not  heard  from). 

2/Knoi».— Clark,  Crawford,  De  Witt,  Edgar,  Edwards  (!),  Gallatin,  Iro- 
quois (1868),  Kane  (!),  Pope,  Vermillion,  Wabash,  White,  Williamson 
(perhaps  Brood  VII). 

Negative  reports  from  Carroll,  Douglas,  KendaU,  Lee. 

Michigan. — Barry,  Branch,  Calhoun,  Eaton,  Genesee,  Gratiot,  Jack- 
son, Kalamazoo,  Lenawee,  Livingston,  Monroe,  Saint  Clair,  Saint 
Joseph,  Washtenaw,  Wayne. 

Negative  reports  from  Macomb,  Manistee. 

Wiscanain, — Sauk. 

Negative  reports  from  a  number  of  other  counties. 

The  above  enumeration  of  counties  in  which  the  appearance  of  the 
Cicada  was  rex>orted  to  us  in  1885,  gives  but  an  imperfect  picture  of  the 
distribution  of  the  two  broods,  and  we  have,  therefore,  endeavored  to 
indicate  on  a  map  (Map  1)  the  localities  reported  to  us  this  year  as 
well  as  those  previously  ascertained,  and  to  thus  Illustrate  graphically 
the  extent  of  territory  occupied  by  the  two  broods.  The  limited  scale 
of  a  map  intended  for  an  octavo  volume  prevents  accurate  and  detailed 
delineation  of  the  limits  of  the  territory  known  to  b^  occupied  by  either 
brood  as  also  the  real  conditions  within  that  area.  There  are  many 
counties  in  which  the  Cicada  appeared  only  in  the  northern  or  eastern 
half^  or  only  in  a  few  scattered  localities,  or  even  a  single  locality.  All 
these  and  other  details,  so  interesting  and  important  for  a  thorough  un- 
derstanding of  the  geographical  and  topographical  distribution  of  the 
Cicada,  could  only  be  indicated  on  a  much  larger  map.  It  must  also  be 
remembered  that  our  knowledge  of  the  distribution  of  the  various 
broods,  and  more  especially  of  the  large  ones  which  extend  over  many 
States,  is  far  from  being  complete.  Many  counties,  especially  in  the 
Soathem  States,  have  not  been  heard  from  at  all,  while  the  reports  re- 
ceived from  a  number  of  other  counties  are  so  vague  or  so  ambiguous 
as  to  be  of  little  or  no  value. 

PdnU  of  C&ntaot  of  the  two  Broods. — ^A  glance  at  the  map  shows 
that  the  two  broods  are  well  separated  from  each  other  except  at  two 
points,  viz,  in  southern  Illinois  and  northern  Georgia.  In  tiie  first- 
mentioned  State  the  localities  along  the  Mississippi  Biver  undoubt- 
edly belong  to  Brood  VII,  while  those  along  the  Wabash  Biver  belong 
with  equal  certainty  to  Brood  XX IT:  but  considerable  uncertainty  ex- 
ists regarding  the  localities  along  the  lower  /course  of  the  Ohio  Biver 
and  those  between  that  river  and  the  Mississippi.  There  is  great 
doabt  whether  the  county  of  Williamson,  in  Illinois,  belongs  to  the  ter- 
ritory of  Brood  VII  or  to  that  of  Brood  XXII.  We  received  two  reports 
from  that  county,  the  one  simply  stating  the  appearance  of  the  Cicada 
this  year,  the  second  recording  the  Cicadas  in  the  years  1868, 1881,  and 
1885.  These  throe  years  can  only  refer  to  BroOd  XVIII  (1808  and  1881) 
and  XXII  (1868  and  1885),  both  broods  having  appeared  simultaneously 
in  18G8.  Thus,  on  the  strength  of  this  communication,  we  have  referred 
Williamson  County,  Illinois,  to  Brood  XXII. 

Still  more  oonfbsing  and  uncertain  are  the  relations  of  the  two  broods 
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at  their  second  point  of  contact,  viz,  in  northern  Georgia.  The  exiat- 
enoe  of  Brood  YII,  in  Georgia,  is  based  upon  Dr.  Smith's  unpublished 
^^Eegister,"  in  whioh  he  records  the  Cicada  in  1846  and  1859  in  the  coun- 
ties of  De  Kalb,  Gwinnett,  and  l>Iewton.  In  1872  none  of  these  counties 
were  heard  from,  and  in  1885  a  single  correspondent  (Mr.  |2.  M.  Wynn, 
of  Alto,  Banks  County)  refers  to  two  of  th^m  (De  Kalb  and  Gwinnett), 
but  in  such  a  way  as  to  connect  them  with  the  belt  or  belts  undoubtedly 
Qccupied  by  Brood  XXII  in  Georgia.  Want  of  space  prevents  fuller 
consideration  here  of  this  interesting  question,  and  for  the  present  we 
leave  these  three  counties  attached  to  Brood  VII. 

In  this  connection  we  would  fintUy  mention  that  northeastern  Ala- 
bama may  also  be  claimed  by  either  brood.  All  information  received 
in  1885  from  that  State  was  of  a  negative  character,  excepting  the  fol- 
lowing two  statements:  Judge  J.  IT.  Bailey,  of  Marion,  has  heard  that 
the  Cicada  has  been  seen  in  June  ^^  some  of  the  counties  in  the  north- 
east part  of  the'State ; "  and  Mr.  John  W.  Inzer,  of  Ashville,  Saint  Glair 
County,  had  been  informed  by  reliable  authority  that  they  had  appeared 
in  June  in  a  specified  locality  in  his  county,  but  that  he  did  not  see  them 
himself.  In  the  absence  of  any  previous  record  it  is  impossible  to  say 
to  which  of  the  two  broods  these  two  statements  refer,  and  we  have 
deemed  it  best  at  present  not  to  mark  the  locality  down  on  the  map. 

Oeographical  distribution  of  Brood  VIL — Of  the  seven  broods  known 
to  exist  of  the  13  year  race,  this  Brood  YII  is  only  surpassed  in  extent  by 
Brood  XYIII  ^1881  and  1894),  the  remaining  broods*  being  much  smaller. 
Its  main  seat  is  the  Mississippi  Valley,  extending  north watd  a  little  be- 
yond the  thirty-ninth  parallel,  or  a  little  north  of  the  mouth  of  the  Mis« 
souri,  and  southward  a  little  beyond  the  thirty  first  parallel.  To  judge 
£rom  the  sum  of  the  records  received  in  1885  the  orood  is  by  far  more 
generally  distributed  and  more  numerous  on  the  east  side  of  Uie  MiaaiB- 
sippi  Valley  than  on  the  west  side.  Its  most  compact  body  is  in  Ten- 
nessee, where  the  Cicadas  have  been  reported  as  extremely  numerous 
in  every  county  west  of  the  Tennessee  Biver.  In  Mississippi  they  were 
equally  abundant  in  the  section  watered  by  the  Tazoo  River  and  its 
afduents  from  the  northern  line  of  the  State  south  to  Vioksburg,  the 
brood  then  crossing  the  Mississippi  and  occupying  several  counties  on 
the  Louisiana  side.  Another  distinct  belt  follows  the  Pearl  Biver  £rom 
the  center  of  the  State,  extending  into  Louisiana.  Between  Pearl  Biver 
and  the  Mississippi  the  Cicadas  also  occupied  several  counties;  bat  the 
statement,  derived  from  previous  reports,  that  the  brood  is  generally 
distributed  through  extern  Mississippi  has  not  been  corroborated ;  in 
fact,  with  the  exception  of  the  northeastern  comer,  nothing  was  heard 
of  Cicadas  in  the  eastern  portion  of  the  State.  Southern  Louisiana  is 
entirely  free  from  the  Cicada  (excepting  localities  along  Pearl  Biver), 
and  the  reported  localities  from  the  other  sections  form  a  compact  area 
in  the  northeastern  comer,  and  a  smaller  detached  area  in  the  north- 
western comer  along  RedEiver,  the  locality  being  supported  by  another 
near  by  on  the  Arkausas  side.  In  the  latter  State,  as  well  as  in  Mis- 
souri, the  reported  localities,  besides  those  along  the  Mississippi,  are 
very  much  scattered  and  isolated ;  but  since  the  Cicadas  were,  as  a  rule, 
not  very  numerous  in  the  more  northern  sections,  it  is  possible  that  the 
brood  has  not  been  generally  observed,  except  by  persons  especially 
interested  in  this  Cicada  matter.  In  Illinois  the  brood  ocoupies  only 
counties  along  the  Mississippi.  From  Kentucky  the  reports  are  remark- 
ably soarcei  but  we  ought  to  suppose  the  Cicada  conunon  between  the 

*  One  or  two  of  thete  «re  by  no  mesiu  lo  well  ettabliahod  as  oonld  bo  dirfioA. 
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fennessee  and  the  MIsfrfgRlppi  Rivers.  In  the  sonthern  part  of  the  State 
there  is  an  eantward  extension  of  the  broo<l  across  the  Ou  lu  berland  Ki  ver, 
and  this  eastward  extension  is  still  more  marked  in  Tennessee,  where 
the  Cicadas  have  been  reported  so  far  east  and  south  as  beyoiid  Nash- 
ville. The  entirely  isolated  locality^  or  rather  gronp  of  localities  in 
Georpa  has  already  been  referre<l  to  on  page  250.  The  locality  in  Kan- 
sas formerly  referred  to  this  brood  must  be  stricken  off  (see  p.  247). 

Geographical  dvitributian  of  Brood  XXIL — ^This  is  by  far  the  largest 
of  the  fourteen  broods  of  the  17-year  race  of  the  Periodical  Cicada 
known  to  exist  in  the  United  States,  and  it  is  only  equaled  in  extent  by 
the  13-year  Brood  XVIll  (1881  and  18U4).  It  extends  from  the  Atlantic 
Ocean  to  middle  Illinois  and  Wisconsin,  and,  reaching  in  its  northward 
extension  to  beyoud  the  forty-third  parallel  in  Michigan  and  Wiscon- 
sin, it  nearly  attains,  southward,  the  thirty-fourth  parallel  in  Georgia. 
However,  this  Immense  area  is  by  no  means  evenly  occupied  by  the 
Cicada,  and  a  glance  at  our  map  will  at  once  show  a  very  striking  feature 
in  its  distribution,  viz :  It  is  divided  into  two  large  and  sharjily  divided 
bodies  or  branches.  Detached  areas  of  smaller  or  larger  extent  are  of 
frequent  occurrence  in  the  geographical  distribution  of  the  various 
broods,  but  in  no  other  brood  is  the  separation  so  striking  as  here.  The 
belt  separating  the  two  branches,  and  in  which  consequently  the  Cicada 
did  not  appear  this  year,  is  formed  by  the  following  territory:  Western 
and  northern  Pennsylvania,  eastern  half  of  Ohio,  West  Virginia  west 
of  the  Alleghanies,  ceutial  and  eastern  Kentucky,  and  a  large  portion 
of  Tennessee.  ' 

The  Eastern  branch  commences  at  Long  Island,*  New  York,  and,  fol- 
lowing a  southwestern  conrse,  extends  in  small  detached  areas  through 
middle  New  Jersey  until,  in' Pennsylvania,  we  meet  the  compact  main 
body  of  the  brood  which  occupies  the  southeastern  third  of  Pennsyl- 
vania, the  northern  half  of  Delaware,  the  whole  of  Maryland  (except- 
ing the  southern  half  of  the  peninsula  between  the  Potomac  and  the 
Cheaapeake  Bay  and  the  corresponding  portion  of  what  is  known  as 
the  Eastern  Shore),  adjacent  counties  of  West  Virginia  and  the  northern- 
most counties  of  Virginia.  From  this  point  southward  an  extremely 
interesting  feature  of  the  brood  has  been  elucidated  by  this  yearns  in- 
vestigation, viz,  that  the  Cicadas  are  entirely  confined  to  the  mountain- 
ous region,  appearing  nowhere  in  the  0])en  country  east  of  the  Allegha- 
nies.  Our  records  are  not  com])1ete  enough  to  decide  whether  the 
Cicadas  occupy  the  valley  of  Virginia  and  adjacent  portions  of  the 
Carolinas  in  a  more  or  less  complete  body  or  in  detached  areas,  but  we 
are  inclined  to  believe  that  the  latter  case  will  prove  to  be  correct.  At 
any  rate,  in  eastern  Tennessee  and  northern  Georgia,  from  which  sec- 
tions the  records  are  more  plentiful,  the  distribution  of  the  Cicada 
seems  to  be  governed  by  topographical  features,  the  nature  of  which  is 
still  obsure,  and  the  Cicadas  are  reported  from  numerous  localities  ap- 
pearing either  in  strips,  bordered  by  mountain  ranges  or  streams,  or  in 
areas  of  smaller  or  larger  extent  with  no  definite  natural  boundaries. 
In  Georgia  the  dividing  line  between  the  region  occupied  by  this  Brood 
XXII  and  that  of  Brood  Vll  is  by  no  means  well  ascertained,  as  already 
stated  on  p.  250.  In  Tennessee  the  Cicadas  were  reported  on  the  mount- 
ains west  of  Chattanooga,  thus  reaching  the  northeast  corner  of  Ala- 
bama.   For  this  reason  we  are  inclined  to  believe  that  the  Cicadas  re- 

*  Tb«  more  northeni  looalities  given  in  onr  prevlons  reoordn.  vi£,  Fall  RlTsr,  MfUMLi 
RniUnd,  Vt.,  and  Ruohestor,  N.  Y.,  were  not  oonHnned  by  thia  yeac'a  inveiitigatioiiy 
and  JiAva,  thftceforei  been  ttrioken  oC 
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ported  in  northeastern  Alabama,  and  more  especially  those  of  Saint 
Clair  County  (see  p.  250),  belong  to  the  Brood  XXII  rather  than  to  Brood 
VII. 

The  Western  branch  of  the  brood  is  a  compact  one  of  vast  extent^ 
nnd  consisting  of  Indiana,  the  western  half  of  Ohio,  a  nnmber  of  coun- 
ties in  Kentucky  along  the  Ohio  Eiver,  and  a  narrow  strip  in  Eastein 
I  llinois  adjacent  to  the  Indiana  line.  This  compact  area  extends  north- 
ward into  Michigan,  but  here  the  brood  appears  already  to  be  broken 
np  into  several  detached  areas.  From  Indiana  only  a  few  counties 
have  not  been  heard  £rom|  the  Cicadas  appear  to  be  getting  less 
uiimerons,  and  even  scarce,  in  the  northernmost  counties  and  entirely 
absent  in  a  few  counties  in  the  northwestern  comer  of  the  State.*  In 
Ohio  the  brood  extends  east  of  the  Scioto  River  at  Colnmbns,  bat  north 
of  this  place  a  number  of  counties  in  the  western  half  of  the  State  ap- 
pear not  to  be  occupied  by  it.  A  few  detached  localities  are  reported 
from  the  more  central  region  of  Illinois,  and  tiie  southernmost  locali- 
ties in  that  State,  where  Uiis  brood  comes  in  contact  with  Brood  VTL 
have  already  been  referred  to  on  p.  249.  Finally  a  single,  bat  very  def- 
inite, report  of  the  appearance  of  the  Cicada  in  Soutliem  Wisconsin 
has  been  received.  This  locality  is  very  interesting,  but  widely  sepa- 
rated from  the  main  body. 

8T7MMABT  OF  DISTRIBUTION  AND  FT7TTJBB  APPSASANCB  OF  DIFFBB- 

EKT  BROODS. 

Summing  up  the  distribution  of  the  Periodical  Cicada  (both  17  and 
13  year  races)  within  the  United  States,  as  now  ascertained,  it  will  be 
seen  that  the  Cicada  is  known  to  occur  in  all  the  States  east  of  the  plains, 
excepting  the  northern  portion  of  Kew  England,  northern  Michif^an,  and 
the  whole  of  Minnesota.  It  thus  appears  that  this  Cicada  does  not  breed 
in  those  Northern  States  or  portions  thereof  in  which  the  woods  are  com- 
posed more  or  less  exclusively  of  pine  trees  or  other  conifers.  Rhode 
Island  possesses  no  broods,  so  far  as  we  know,  but  this  may  be  due  to 
want-of  prox>er  records,  as  several  broods  reach  close  to  the  borders  of 
that  State.  Neither  does  the  species  occur  in  the  peninsula  of  Florida, 
for  reasons  either  of  a  climatic  or  geologic  nature.  Our  knowledge  of 
the  western  extent  has  greatly  increased  since  1868,  and  several  bx^Mds 
can  now  be  traced  as  far  west  as  eastern  Montana  and  Wyoming,  central 
Colorado,  and  the  extreme  western  parts  of  Texas,  while  less  reliable  evi- 
dence even  indicates  that  the  species  may  occur  in  western  Montana 
along  streams  emptying  into  the  Pacific  Ocean.  Unless  this  report  be 
substantiated  in  future  the  distribution  will  not  extend  beyond  the  divid- 
ing range  of  the  Rocky  Mountains.  The  connection  between  the  distri- 
bution of  this  insect  and  the  botanical,  geological,  and  topographical 
cbaracteristics  of  the  country  forms  a  v^y  interesting  subject  for  con- 
sideration. 

The  earlier  authors  on  the  subject  of  distribution  of  the  Cicada,  in- 
cluding Prof.  N.  Potter,  Dr.  Harris,  and  Dr.  Smith,  arranged  the  ciirov 
uology  solely  according  to  the  years  of  the  appearance  of  the  Cicada.  Dr. 
Fitch  was  the  first  to  introduce  the  numbering  of  the  different  broods. 
However,  from  want  of  suflScient  data,  only  a  few  of  the  broods  actually 
in  existence  were  known  to  him,  and  he  confounded  the  broods  of  Hm: 
seventeen-year  and  thirteen-year  races  of  the  insect.  Thus,  in  order  to 
avoid  further  confusion,  we  were  obliged,  in  1868,  to  renumber  tlib 
broods,  beginning  with  the  brood  that  was  to  appear  the  year  following 
that  date,  and  nomlMuing  consecutively  the  broods  as  they  were  to  ap- 

*  nOsiaJiisI  ths  anaocoupUd  bj  Bzood  V  (1971  and  1888). 
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pear  in  sabseqaent  years.  It  is  gratifying,  after  the  lapse  of  seventeen 
years,  to  find .  that  twenty  of  the  twenty -two  broods  thos  tentatively 
given  by  as  have  since  been  folly  established  by  records.  Brood  III, 
as  shown  by  Bulletin  8,  is  evidently  invalid,  and  we  have  stricken  it 
oat,  while  Brood  X  needs  farther  confirmation  of  its  validity ;  yet  we 
bave  deemed  it  best  to  retain  the  nnmbering  of  1868,  as  that  enamerar 
tion  marked  an  epoch  in  oar  exact  knowledge  of  the  varioas  broods. 

The  following  sammaries  may  be  made  for  convenience;  the  Boman 
namerals  indicating  the  number  of  the  brood  and  the  asterisk  the  13-year 
broods. 

Daring  the  next  seventeen  years  there  will  occnr  broods  of  the  Peri- 
odical Cicada  somewhere  or  other  in  the  United  States^  in  the  following 
years: 

1886.  I. 

1888.  V  and  X*. 

1889.  VIIL 
1801.  IX. 

1893.  XI  and  XVI*. 

1894.  XII  and  XVIU*. 
1896.  U^  and  XIII. 

1896.  IV*  and  XIV. 

1897.  VI*  and  XV. 

1898.  Vn*andXVIL 

1899.  XIX. 

1900.  XX 

1901.  X*  and  XXI. 

1902.  XXII, 

Thas  every  year  except  1887, 1890,  and  1892,  will,  during  the  next 
seventeen  years,  be  somewhere  a  Gicada  year;  and  it  will  be  noticed 
as  there  are  thirteen  Beptendecim  and  but  eight  tredecim  broods,  it  fol- 
lows that  when  one  of  these  last  appear  it  will  nearly  always  be  in 
connection  with  one  of  the  former. 

It  farther  appears  that  the  number  of  distinct  broods  appeariag  in 
different  years  within  the  same  geographical  limits  are  as  follows : 

Alabama.— Four  broods;  years  1893  [XVI*],  1894  [XVIII*],  1890 
riV*l,  and  1902  fXXII  or  Vn*T]. 

Arkansas.— Fom  broods :  years  1891 1 IX],  1894  [XVIII*],  1896  [XIV], 
and  1898  [Vn*]. 

C^ok>riuio.— One  brood ;  year  1891  [IX],  and  possibly  another  in  1893 

Connecticut.— Two  broods;  years  1886  [11  and  1894  [Xnj. 

Delaicare.— Two  broods;  years  1889  [VllI]  and  1902  [XXII]. 

DistrictofOolumlna.— Two  broods :  years  1894  [XII]  and  1902  [XXll]. 

Florid^.— One  brood ;  year  1896  [IV*]. 

Qeorgia.— Five  broods ;  years  1893  [XVI*],  1894  [XVHI*],  1895  [II*], 
1898  rVU*],  and  1902  [XXII]. 

27KnoM.-Seven  broods;  years  1888  [7],  1889  [VIII],  1893  [XI],  1891 
[XVin*],  1895  [XIIIl,  1898  [VH*],  and  1902  [XXIIJ. 

Indian  Territary.—Two  broods :  years  1894  [XVIII*]  and  1896  [XIV]. 

Indiana.— FiYe  broods:  years  1888  [V],  1889  [VIU],  1893  [XI],  1891 
[XU],  and  1902  [XXll]. 

Iowa.— Three  broods;  years  1888  [V],  1895  [Xmj,  and  1896  [XIVJ. 

JTajwotf.— Two  broods;  years  1893  [XII  and  1896 [XIV]. 

KentucJty.— Five  broods ;  years  1889  [Vul],  1894  [XVni*],  1897  [XVl, 
1888  [VU*1,  and  1902  [XXTI],  and  possibly  a  sixth  in  1893  [XI]. 
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Louisiana.— Three  brooda;  years  1894  [XVIII*],  1897  fVI*],  1808 
[Vll»],  aud  possibly  a  fourth  iu  188ft  [X*]. 

Maryland,— Foar  broods;  years  1889  rVTHl,  1893  [XII,  1894  [XII|. 
and  1902]  XXII]. 

Mas8achmetts.—Thiee  broods;  years  188G  [I],  1889  [Till],  and  1900 
[XXj. 

il/u?/«'(7a».— Three  broods ;  years  1888  [V),1894  rXII],and  1902  [XXITj. 

Mi88i8Hippi.—FouT  broods;  years  1594  [XVlll*],  1896  [IV^*1,  1M)7 
[Vl*l,  and  1898  [VII*]. 

jUt8itouH,—Voar  broods:  years  1894  [XVIII*],  1895  [XIII],  1896 [XIV], 
and  189:*  [Vll»). 

Montana  and  Wyoming. — One  brood  ;  year  1898  [XVITJ. 

Nebra8ka.—Xiiri^e  broods;  years  1891  [IX],  1895  [XIII],  and  1896 
[XIV]. 

New  Jersey.—FouT  broods ;  years  1889  [VIII],  1894  [XII],  1898 
[XVIll,  and  1902  fXXIIl. 

New  York.— Six  broods;  years  1889  [VIII],  1894  [XD],  1898  [XVII], 
1899  [XIX],  1900  [XX],  and  1902  [XXIIJ. 

North  Carolina.— Eight  broods :  years  1889  [VI TI],  1893  [two  broods 
XI  and  XVI*],  1894  (two  broods  XII  aud  XVIII*],  1898  [XVU!],  1901 
[XXI],  and  1902  [XXII]. 

0/ito.— Seven  broods ;  years  1889  [VIIT],  1895  [XIII],  1896  [XIV], 
1897  [XV],  1898  [XVJI],  1900  [XX],  and  1902  [XXII]. 

Pennsylvania.— E\frht  broods ;  vears  1888  f  V],  1889 1 VIII],  1894  [XII], 
1897  [XV],  1898  [XVII],  1899  [XIX],  1900  [XX],  aud  1902  [XXIR 

i8(>itt/i  Carolina.— Two  broods ;  years  1894  [XVII1»1  and  1902  [XXU]. 

Tennessee.-S'ix  broods :  years  1889  I VIII J,  1893  [XVIM,  1894  [XVIUj, 
1896  [IV*],  1898  [Vll*],  aud  1902  [XXII]. 

Texas.— Thieo  broods;  years  1888  [X.*],  1894  [XVIII*],  and  1896 
[XI  Vj. 

Virginia.— Yive  broods;  years  1893  [XI],  1894  [two  broods  XII  and 
XVIII*],  1901  [XXI],  and  1902  [XXIIl. 

West  Virginia.— Five  broods;  years  1889  [VIII],  1897  [XV],  1898 
[XVII],  1901  [XXI],  and  1902  [XXII]. 

Wisconsin.— Thiee  broods;  years  1888  [V],  1898  [XVII],  and  1003 
[XXII]. 

THE  INFLTJENOE  OF  OLIMATE  T7P0N  THE  BACES. 

It  has  already  beeq  shown  that  the  17-year  race  is  essentially  North- 
em  and  the  13year  race  essentially  Southern.  But  from  the  fact  that 
at  certain  intermediate  latitudes  they  either  overlap  or  very  closely  ap- 
proximate each  other,  and  the  further  fact  that  no  races  requiring  any 
intermediate  periods  for  development  are  so  far  known,  we  may  con- 
clude that  the  separation  took  place  in  the  remo):e  past  and  that  each 
race  is  today  but  little  affected  by  the  character  of  the  climate.  Indeed, 
it  may  be  questioued  whether  a  hypogean  insect  which  dwells  for  the 
most  part  so  deep  in  the  ground  as  to  be  measurably  beyond  the  reach 
of  the  atmospheric  changes  of  temperature  will  be  very  materially  in- 
fluenced thereby.  Yet  there  are  several  interesting  scientific  questions 
upon  which  light  would  be  thrown  by  any  obtained  data  as  to  the 
actual  influence. 

We  have,  for  these  reasons,  had  in  mind  for  some  time  to  make  a 
series  of  experiments  by  transferring  the  eggs  of  one  of  the  septendecin 
broods  to  the  extreme  Southern  States  in  which  the  IredeoJm  only  ii 
knowA  to  ooooTi  and  vice  versa. 
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III  1881  we  made  some  attempt  by  seDdinn^  egfrs  of  the  trededm  brood 
XY III,  obtained  in  Miasoori,  to  afew  of  oar  Northern  correspondents,  but 
with  one  exoeption  the  ezperimenta  were  not  made  with  safflcient  care. 
Mr.  B.  Piokman  Mann,  then  living  at  Cambridge,  Mass.,  placed  in  our 
hands  a  record  oftsome  twigs  which  were  sent  to  him.  The  eggs  seemed 
to  be  shriveled  up  so  that  he  feared  they  might  be  abortive.  But  he 
placed  some  of  them  (four  twigs)  under  a  large  apple  tree  behind  his 
house,  No.  19  Follen  street;  twwve  sticks  under  a  large  oak  tree  about 
thirty  paoes  directly  south  of  the  middle  of  an  open  space  amid  large 
pine  trees  on  the  path  from  Prof.  0.  B.  Norton's  house  toward  the  Mu- 
seum of  Oomparative  Zoology ;  eight  sticks  under  another  large  oak  tree 
about  seventeen  paces  east-southeast  of  the  last,  and  five  sticks  under 
two  larger  oak  trees  about  twenty-five  paces  directly  east  of  the  western 
oomer  of  Norton's  woods. 

The  present  year  we  have  Instituted  a  series  of  experiments  which 
promise  tangible  results,  as  we  have  taken  precautious  not  only  to  see 
whether  the  eggs  really  hatched  at  the  different  localities  where  they 
were  placed,  but  to  have  the  experiments  recorded.  We  also  place  the 
details  of  these  experiments  on  record  in  this  report,  and  it  will  be  very 
interesting  in  the  fhture  to  observe  whether  or  not  the  trededm  Face 
will  require  more  than  thirteen  years  for  development  at  the  Northern 
points,  or  the  ^eptendeeim  race  fewer  than  seventeen  years  at  the  South- 
em  points.  We  would  therefore  ask  all  those  who  may  read  this  arti- 
cle and  feel  sufficient  interest  in  the  matter,  and  who  may  be  living  at 
the  time,  to  look  for  the  appearance  of  Cicada  at  the  points  indicated 
daring  the  closing  years  of  the  present  century  and  the  first  two  years 
of  the  next^  and  to  send  to  the  Department  the  results  of  observations. 
The  following  transfers  were  made  with  the  kind  assistance  of  the  gen- 
tlemen mentioned : 

Bbood  VII  {Trededm). 


Bggi  rteeiTed  ft«n— 


Eggs  Mot  to— 


ivly     6 

23 
13 
U 
18 
17 
17 
17 
17 
17 


W.  L.  Peters,  Senatobia,  Hiss. 
P.  H.  Skipwlth.  Oxford,  Miss. 


J.  O.  Berlow,  Cadet.  Mo 

P.  H.  Skipwltb,  Oxford,  Miss.. 


.do 
.do 


. 


W.  L.  Peters,  Senatobia,  Miss. 

iQO  ••>■•«•••••■■••■«•••••■■< 

do 

do 

,do 


J.  H.  Comstook,  Ithaca,  K.  Y. 
J.  ▲.  Lintner,  Albany,  N.  T. 
H.  Osboro,  Ames,  Iowa. 
Samuel  Hennhaw,  Boatnn,  Mass. 
K.  Thazter,  Kittery  Point.  Me. 
A.  8.  Packard,  BninswiolL  Me. 
J.  H.  Comstock,  Ithaoa,  N.  Y. 
J.  A.  Lintner,  Albany,  N.  Y. 
Samnel  Heosbaw,  Boston,  Mass. 
K.  Thazter,  Kittery  Point,  Me. 
A.  S.  Packard,  Bnmswick,  Me. 


Bbood  XXTT  (Beptendedm). 


Joly 


F.  M.  Webster.  Lafliyette,  Ind  . 
do k 

E.  Reeder.  New  Hope.  Pa 

F.  M.  WelMter.  LaAyette.  Ind  . 

B.  W.  Allis,  Adrian,  Mich 

do 

do 

do 

, do 

do 


do  . 

, do . 

, do. 

.....do . 
.w...do. 
do . 


G.  Koble,  Savannah,  Oa. 
J.  B.  Willet,  Maoon,  Oa. 

D.  L.  Phares.  Agricaltural  College.  Hisa 

E.  A.  Smith,  Tascalonsa.  Ala. 
R.  W.  Jonra,  Coltiinbas,  Miss. 
O.  Noble,  Savannah.  Oa. 

J.  E.  WilUt.  Macon,  Oa. 

B.  H.  fiardawsy.  TnscaloOKa,  Ala. 

D.  L.  Pliarea,  Agricultnnil  College,  Miss. 

Charles  Mohr,  Mobile,  Ala. 

Miss  M.  £.  Murtfeldt.  Kirkwood.  Ma 

O.  Kolile.  Savaunali,  Ga. 

J.  E.  Willet,  Macon,  Ga.. 

D.  L.  Phares,  Agricaltural  Ccflege  Misa 

E.  A.  Smith,  Tuscaloosa,  Ala. 
R.  W.  Jones,  Columbus,  Miaa. 
J.  D.  WUkins.  Selma.  Ala. 
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The  requests  made  of  each  of  these  correspondents  were :  T6  select  a 
spot  where  the  Cica<la  has  not  been  seen  the  present  year ;  to  take  axi 
isolated  tree  (preferably  in  an  orchard),  which  is  not  likely  to  be  dis- 
turbed during  the  next  seventeen  (or  thirteen)  years,  and  to  mark 
it  plainly  with  a  zinc  laliel.  The  twigs  were  to  be  placed  aronnd  tbo 
base  of  the  tree,  and  watched  at  intervals  until  the  eggs  had  hatched. 
We  advised  that  a  few  twigs  be  retained  in  some  vessel,  so  that  hatch- 
ing could  be  absolutely  proved,  and  that  a  record  be  made  of  the  facts 
iu  the  case  and  published  in  the  local  paper  or  elsewhere.  We  also 
strongly  urged  the  importance  of  exactness  in  this  record,  as  the  sac- 
cess  of  the  experiment  would  largely  depend  upon  such  exactness. 

The  eggs  sent  to  Prof.  J.  H.  Oomstock,  at  Ithaca^  N.  Y.,  hatched  well, 
and  the  twigs  were  placed  July  10. 1885,  ^^  under  tne  large  hickory  tree 
which  stands  midway  in  the  row  or  elms  on  the  north  side  of  the  avenue 
leading  from  Morrill  Hall  to  the  residence  of  President  White.  •  •  • 
It  is  the  only  hickory  tree  in  the  row.  It  is  the  ninth  tree  east  of  the 
University  avenue  and  the  ninth  tree  west  of  th'e  President's  avenue." 
Specimens  were  placed  in  the  permanent  collection  of  Gomdl  Univer- 
sity at  Ithaca  under  the  number  181,  sub.  2,  with  conspicuous  label, 
«<  Bead  in  1898,^  and  a  folded  label  with  details. 

Those  sent  to  Dr.  J.  A.  Liutner,  at  Albany,  N.  Y..  were  placed  in  the 
orchard  of  Mr.  Erastus  Coming,  at  Kenwood.  ^^  The  tree  beneath 
which  the  eggs  were  planted  (they  were  hatching  when  the  twigs  were 
placed  about  the  base  of  the  tree  and  tied  to  its  branches)  was  marked 
with  a  zinc  label,  bearing  this  inscription:  'Thirteen-year  brood  of 
Oicada  (Biley's  brood  No.  YII) ;  eggs  from  Oxford,  Miss.,  planted  July 
4, 1885.'  Additional  eggs  from  a  second  sending  were  placed  under  the 
same  tree  on  July  21,  and  also  some  in  a  wood  adjoining,  a  few  rods 
to  the  south,  to  serve  as  a  food  supply  in  the  event  of  the  death  or  de- 
struction of  the  orchard."  In  the  planting  Dr.  Lintner  was  assisted  by 
Mr.  William  Grey,  gardener  of  Mr.  Erastus  Coming,  who  was  requested 
to  communicate  to  others  on  the  farm  the  exact  location  of  the  tree. 

The  twigs  sent  to  Prof.  Herbett  Osborn,  at  Ames,  Iowa,  were  depos- 
ited by  him  under  two  trees  on  the  college  farm,  which  may  be  de- 
scribed as  follows :  First,  an  apple  tree  standing  directly  east  from  the 
house  occupied  by  Dr.  B.  D.  HaLstead  and  north  of  the  house  occupied 
by  Professor  Osborn,  the  farthest  to  the  south  of  the  group  of  apple 
trees  standing  in  that  part  of  the  grounds;  second,  an  elm  tree  stand* 
ing  25  yards  directly  south  from  the  house  in  which  Professor  Osboni 
is  living.  This  house  stands  a  little  south  of  midway  between  the 
*'  Farm  House"  and  "  South  Hall,"  on  the  east  road  between  those  two 
buildings,  or  the  farthest  from  the  main  college  building  in  an  E.SE. 
direction.  The  apple  tree  is  S.SW.  from  the  farm-house  and  B.SE. 
from  the  main  college  building.  On  each  of  the  trees  is  hung  a  mc 
label  with  the  inscription :  "  Twigs  from  Cadet,  Mo.,  containing  eggs  of 
thirteen-year  Oicada,  were  placed  under  this  tree  July  21, 1886." 

The  eggs  sent  to  Mr.  Samuel  Henshaw,  at  Boston,  Mass.,  were  placed 
about  two  apple  trees  in  an  orchard  owned  by  Prof.  Alpheus  Hyatt,  at 
Aunisquam  (part  of  Gloucester),  Essex  County,  Massachusetts.  TIio 
trees  in  question  are  the  two  opposite  the  southwest  corner  of  the  barn. 

The  three  lots  of  eggs  sent  to  Mr.  George  Noble,  of  Savannah,  Ga.t 
were  received  by  him  in  good  condition,  and  hatched  perfectly.  They 
were  placed  under  certain  cherry  trees,  each  marked  with  a  zinc  label, 
on  the  farm  known  as  '^  ELeiser's,"  1^  miles  southeast  from  the  Gi^  Ex- 
change. 

The  twigs  sent  to  Prof.  J.  B.  Willet,  at  Macon,  Ga.,  were  deposited  in 
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the  Gentaid  Park,  atHacon,  as  follows :  '^The  twigs  from  Indiana  were 
deposited  at  the  base  of  three  trees ;  first,  a  small  elm  jnst  within  the 
half-mile  track,  about  100  yards  eastward  of  the  tnm  of  the  track 
nearest  the  main  entrance ;  second,  a  fine  hickory  on  the  bluff  of  the 
river,  about  opposite  the  middle  of  the  track,  and  third,  a  sweet  gum 
on  the  bluff,  about  100  feet  southeast  of  the  hickory.  These  three  trees 
have  each  a  zino  label  with  the  legend,  *  XYII-year  Cicada,  Indiana, 
1885-'9S-1902.'  The  twigs  from  Michigan  were  deposited  at  the  base 
of  a  sweet  gum  at  the  north  end  of  the  Editor's  Home.  The  zinc  label  on 
this  Uee  bears  the  legend, '  XVII-year  Cicada,  Mich.,  1885-'98-1902.'" 

Dr.  D.  L.  Phares,  of  Agricultural  College,  Oktibbeha  County,  Mis- 
sissippi, deposited  the  first  twigs  sent  to  him  on  the  ground  under  the 
base  of  a  hickory  tree  standing  6  feet,  a  little  south  of  east,  from  the  bot- 
tom of  the  steps  of  the  front  porch  of  his  house  at  the  Agricultural  and 
Mechanical  College.  The  second,  lot  which  he  received  he  deposited 
under  a  hickory  tree  standing  16  feet  west  of  his  parlor.  There  are  no 
other  hickory  trees  near  the  two  described. 

Prof.  Eugene  A.  Smith,  of  the  University  of  Alabama,  at  Tuscaloosa, 
Ala.,  placed  the  twigs  sent  him  about  the  roots  of  three  isolated  oaks 
{Quercus  phellos  and  Q.  aguatica)^  situated  not  far  from  the  center  of  the 
southeast  quarter  of  the  college  campus.  They  are  the  only  trees  in  this 
southeast  quarter,  except  along  the  fence,  and  there  will  be  no  difSicnlty 
in  identifying  them. 

The  eggs  sent  to  Mr.  John  D.  Wilkins,  at  Selma,  Ala.,  were  deposited 
by  him  at  the  foot  of  a  water  oak  (Q.  aquatica)^  which  may  be  reached 
by  commencing  at  the  northeast  corner  of  Second  and  Union  streets, 
Selma,  at  the  fence  comer  on  the  sidewalk,  and  measuring  east  along 
Second  street  for  85  feet;  thence  north  at  right  angles  64  feet  to  the 
tree. 

Miss  M.  E.  Murtfeldt,  at  Eirkwood,  Mo.,  placed  the  twigs  sent  to  her 
under  two  young  apple  trees  standing  somewhat  apart  in  the  northeast 
comer  of  Mr.  0.  W.  Murtfeldt's  orchard  at  Kirkwood,  and  too  close  to 
two  division  fences  to  admit  of  the  ground  on  which  they  stand  being 
plowed. 

Dr.  Charles  Mohr,  of  Mobile,  Ala.,  writes  that  the  experiment  was. 
with  him,  a  probable  failure,  as  nearly  Or  quite  all  of  the  eggs  had  hatchea 
before  being  placed,  owing  to  his  absence  from  home  when  received. 
The  twigs  were  placed,  however,  under  a  pecan  tree  in  Dr.  Mohr's  yard 
in  Mobile,  and  there  is  a  possibility  that  a  few  larvae  entered  the  ground 
luid  that  some  Cicadas  will  be  observed  in  1898  or  1902. 

THE  PERIODIOAIi  CICADA  IN  1886. 

To  the  above  consideration  of  the  two  broods  of  the  year  1885  we 
would  add  a  few  words  concerning  the  brood  which  is  to  appear  in  1886. 
This  is  our  aeptendecim  Brood  I,  and  the  localities  in  which  it  has  been 
observed  at  several  intervals  of  seventeen  years,  up  to  1869,  are  the 
counties  of  Franklin,  Bristol,  and  Hampshire,  in  Massachusetts,  and 
the  Connecticut  Eiver  Valley,  in  Connecticut,  near  to  the  Massachu- 
setts line.  No  other  well-established  localities  for  this  brood  are  known, 
but  it  may  possibly  occur  at  other  places  either  near  by  or  even  in  other 
portions  of  the  country.*  We  would  ask  the  reader  to  assist  us  in  our 
endeavors  to  correctly  determine  the  geographical  limits  of  this  brood 
by  sending  us  reports  of  the  appearance  of  the  Cicada  in  1886. 

*  From  two  ooncurreiit  reports  from  Trimble  and  Oldham  Coimties,  Kentaokyj  ire 
may  Biupect  that  Brood  I  occurs  there. 

17Afih-^8S 
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Another  reason  for  allading  here  to  this  Brood  I  is  its  relation  to 
Brood  XXII.  In  mapping  the  localities  ascertained  for  Brood  I  it  is 
at  once  apparent  that  they  form  an  appendix  to,  or  a  continuation,  in  a 
northeasterly  direction,  of  the  territory  occupied  by  the  Eastern  branch 
of  Brood  XXII,  which  always  precedes  Brood  I  by  one  year.  From  tliis 
relationshi])  as  regards  time  and  distribution,  the  inference  is  uutnrHl 
that  the  small  Brood  I  was  originally  derived  as  an  offshoot  from  the 
large  Brood  XXII. 

THE  LBATHEB-BEETLB  OB  TOOTHED  DERMESTES. 

{Dermestes  vulpinus^  Fabr.) 

Order  Goleopteba  ;  Family  Debmestidjb. 

[Plate  VI;  Fig.  2.] 

INJUEY  TO  BOOTS  AND  SHOBS. 

This  insect  has  the  past  season  come  nnder  onr  notice  for  the  flnt 
time  as  a  destroyer  of  manufactured  boots  and  shoes.  Onr  first  inti- 
mation of  the  damage  done  in  this  way  was  the  receipt  of  a  letter  in 
September  from  Mr.  John  Mueller,  editor  of  the  Leather  GazettCy  of 
Saint  Louis,  wlio  stated  that  a  number  of  the  wholesale  boot  and  shoe 
houses  of  Saint  Louis  had  suffered  great  loss  from  the  beetles  daring 
the  summer.  We  immediately  instructed  Miss  Murtfeldt  to  investigate 
the  matter,  and  subsequently  (in  Noyember)  we  made  a  visit  to  &iint 
Louis,  during  which  we  looked  into  the  subject. 

During  the  last  week  in  Octx)ber,  Mr.  F.  Einstein,  of  A.  Einstein's 
Sons,  of  Savannah,  Oa.,  called  on  us  in  Washington  on  account  of  a  law- 
suit m  which  his  iirm  had  engaged  against  the  Boston  and  "Savanns^ 
Steamship  Company,  by  reason  of  damage  done  to  boots  by  this  beetle 
while  being  shipped,  as  he  alleged,  from  Savannah  to  Boston.  To  this 
case  we  shall  refer  later. 

The  history  of  the  Saint  Louis  appearance  is  briefly  as  follows :  The 
insect  was  first  noticed  in  the  estabhshm'ent  of  Mr.  John  Meier,  whole- 
sale manufacturer  of  boots  and  shoes,  at  416  and  418  Christy  avenue, 
in  the  spring  of  1884,  when  a  lot  of  boots  and  shoes  which  had  been  sent 
to  some  Southern  town  were  returned  condemned  as  "  wormy.''  This 
led  to  an  examination  of  the  stock  in  store,  and  the  proprietor  found,  to 
his  great  astonishment,  that  there  was  justice  in  the  complaints  of  liis 
customer,  and  that  several  boxes  of  heavy  boots  and  shoes  which  had 
been  x)acked  for  some  time  were  literally  swarming  with  the  insect  in 
all  stages  of  development.  This  was  the  first  time  that  he  had  ever 
known  of  the  existence  of  such  a  pest. 

About  the  same  time  the  insects  were  found  in  nnmerons  leather 
houses  throughout  the  city  and  invaded  the  manufactories.  In  the 
summer  of  1885,  public  attention  was  called  to  the  pest  by  various  onU 
and  exaggerated  accounts  of  a  ^^grub"  which  worked  unseen  in  tlic 
soles  of  shoes,  reducing  them  to  mere  shells  which  crushed  into  fni;^- 
ments  when  subjected  to  the  pressure  of  the  foot  in  wearing.  The 
Olobe-Demoorat  and  other  dailies,  as  well  as  the  Leather  Gazette  con- 
tained articles  descriptive  of  the  damage,  but  none  suggested  satisfue- 
tory  remedies. 

S^either  Mr.  Meier  nor  other  dealers  were  able  to  trace  the  introdac- 
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tion  of  this  insect  from  any  particnlar  warehonse  or  tannery,  bnt  learned 
from  tanners  that  it  was  qaite  common  in  old  hides,  and  was  by  them 
called  "  the  dry  hide-worm.'' 

In  the  warehonseA  and  mannfiaetories  the  insect  still  retained  its  par- 
tinlity  for  undressed  leathers,  and  an  examination  at  once  shows  that  the 
soles  and  heels  of  boots  and  shoes  are  more  liable  to  injnry  than  the 
uppers.  It  seems  probable  that  the  comparative  immunity  of  the  uppers 
is  due  to  the  oily  dressing  used  in  the  finishing  processes.  They  do  not, 
however,  entirely  escape,  for  occasionally  they  are  found  bored  by  the 
hirva  or  roughened  and  eroded  by  the  beetle. 

UITBECOBDED  POINTS  Hff  ITS  HABITS  Ain>  NATUBAL  HISTOBT. 

Like  its  other  congeners  this  species  has  been  known  in  the  past  to 
feed  upon  skins  and  hides,  and  to  be  particnlarly  found  about  rendering 
iioDses.  We  have  found  it  in  association  with  D.  marmaratus  under 
buffalo  bones  in  Kansas,  have  reared  it  from  dry  entomological  speci- 
mens in  Baint  Louis,  and  have  received  it  through  the  State  Depart- 
ment as  very  iiynrious  to  hams  in  Arizona. 

Westwood  (Introduction,  &c^  voL  i,  pp.  167, 168)  quotes  Eirby  as 
authority  for  the  statement  that  the  Iarv»  were  foundf  in  some  speci- 
mens of  ^^  flexible  asbestos  called  Amianth,  and  which  they  had  per- 
forated in  various  directions,  undergoing  their  transformations  therein.'^ 
Ue  tben  remarks :  "  That  these  holes  were  not  made  merely  for  the  pur- 
I>o6e  of  the  insect  becoming  a  pupa  therein  is  evident,  since  they  are 
not  very  particular  in  selecting  a  spot  for  this  purpose,  not  only  becom- 
ing pnpm  in  the  excuvite  of  the  animal  they  have  devoured,  but  even 
under  their  own  excrement.  Moreover  the  holes  were  of  various  sizes." 
lie  also  states  that  the  species  was  at  one  time  so  injurious  in  the  large 
hkiii  warehoases  in  London  that  £2,000  was  offered  as  a  reward  for  an 
available  remedy,  bnt  without  any  being  discovered;  also  as  being  quite 
iujurioiis  to  cork,  an  entire  cargo  of  that  article  having  been  destroyed 
by  the  insect  feeding  upon  the  cork  as  well  as  npon  the  timbers  of  the 
ship. 

In  the  Entomologisf 8  Monthly  Magazine  (Loudon)^  for  December,  1884 
(vol.  4,  p.  IGl),  Mr.  James  J.  Walker  gives  an  account  of  the  exceptional 
abundance  of  the  species  around  the  bone-boiling  works  atQueenborough 
in  England,  and  thedifiiculty  which  the  workmen  found  in  keeping  the 
insects  out  of  their  houses,  to  the  woodwork  of  which  they  did  much 
damage.  A  thick  oak  plank  was  shown  him,  about  12  feet  long  by  1 
toot  wide,  reduced  to  a  periect  honeycomb  by  the  ravages  of  the  Der- 
mesta  larv».  They  had  l>ored  into  the  solid  wood  to  pupate.  This  is 
the  only  recent  reference  tO  the  wood-boring  habit  of  the  larva  which 
has  been  so  conspicuous  in  the  injury  which  it  has  done  to  the  boot  an^ 
shoe  trade. 

The  eggs  (Plate  YI,  Fig.  2  a)  have  not  been  noticed  on  the  shoes,  but 
Trom  a  lot  of  living  beetles  obtained  on  November  12  we  steurod  eggs  on 
November  16.  The  beetles,  together  with  a  number  of  larv»,  were 
I>laced  in  a  Jar  with  some  sausage  and  some  bits  of  blotting-paper.  The 
eggs  were  thrust  in  between  the  layers  of  the  blotting-paper,  the  beetles 
a))pareotly  preferring  a  tight  crevice.  The  eggs  are  pure  white,  highly 
polished,  nearly  cylindrical,  slightly  larger  at  one  end  than  at  the  other, 
and  are  very  delicate.  They  are  2»"  long  by  0.6^»  wide  at  the  thickest 
end,  and  are  encircled  by  about  twenty  shallow  transverse  impressed 
lines. 

We  are  not  prepared  to  say  how  many  eggs  are  usually  deposited  by 
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a  aiDgle  female.  One  female  which  was  isolated  with  a  male  was  ob- 
served to  lay  seventeen  eggs  before  she  died,  and  another,  twenty- three 
^SS^  f  b^^  ^^is*  o^  course,  cannot  be  taken  as  the  full  number.  Before 
hatching  the  eggs  swell  somewhat  at  the  larger  end  and  the  forming 
inseot  is  plainly  seen  through  the  transparent  i^ell.  The  eggs  hatch  in 
from  four  to  seven  days. 

The  newly-hatched  larv»  are  very  pale,  almost  white  in  color,  arc 
furnished  with  long  hairs  at  birth,  and  are  quite  active.  In  a  few  hours 
tbey  acquire  the  normal  brownish-gray  color  and  bury  themselves  iu 
their  food.  They  crawl  with  considerable  rapidity,  mounting  smooth 
surfaces  with  ease,  apparently  excreting  from  the  anus  an  adhesive 
substance  which  prevents  them  from  falling.  In  the  breeding  janL  with 
plenty  of  food  and  a  constant  temperature  of  from  6S^  to  78^  li^.,  the 
larvaD  cast  their  first  skin  in  from  four  to  nine  days,  the  great  m%joritv 
mblting  at  seven  days.  Under  the  same  conditions  the  second  skm  was 
cast  at  from  four  to  seven  days,  the  majority  molting  at  six  days:  the 
third  skin  at  from  three  to  six  days,  the  majority  molting  at  five  days; 
and  the  fohrth  skin  at  from  three  to  six  days,  the  msyority  molting  at 
five  days ;  the  fifth  skin  at  from  five  to  seven  days,  and  the  sixth  skin 
at  six  days.    There  are  thus  seven  larval  stages. 

The  fhlly-grown  larva  now  prepares  for  pupation,  by  forming  a  cavity 
in  the  substance  it  was  feeding  upon,  or  in  any  other  suitable  material 
near  by.  In  the  cavity  or  cell  thus  formed  we  find  the  motionless  larva 
in  a  curved  position,  loosely  covered  with  bittenolT  particles  of  the  sur- 
rounding material.  Besting  for  six  days  in  this  position,  the  last  larval 
skin  is  cast  and  the  pupa  state  (PI.  YL,  Fig.  h)  assumed.  Under  nn- 
favorable,  t.  «.,  winter,  conditions  (November  and  December),  the  period 
from  hatching  to  the  assumption  of  the  pupa  state  has  been  as  brief 
as  forty-five  days,  and  the  pupa  state  has  lasted  four^en  days. 

from  our  experience  with  other  species  of  this  family,  Dermestidfe^it 
is  plain  that  no  general  statement  as  to  the  duration  of  the  larva  state 
can  be  made.  Under  the  influence  of  a  very  warm  temperature,  like 
that  of  Saini  Louis  or  Savannah  in  midsummer,  and  with  plenty  of  nour- 
ishing food,  we  are  convinced  that  it  may  become  only  a  matter  of  two  or 
three  weeks;  while,  on  the  other  hand,  with  an  insufficient  supply  of  food 
Or  a  lower  temperature^  it  may  be  extended  for  several  years,  as  we  know 
from  our  experience  with  other  species  of  DermesteSj  and  with  species  of 
the  aUied  genera,  Anthrenvs^  Trogoderma^  Attagenus  and  Perimegatoma.^ 

The  work  of  the  larvae,  both  young  and  full-grown,  in  boots  and  shoes, 
consists  in  boring  round  smooth  channels  in  every  direction  through 
the  leather,  preferring,  as  previously  stated,  the  soles  and  heels.  A  fa- 
vorite place  for  entering  the  shoe  is  in  the  angle  between  the  sole  and 
heel  or  in  the  crevice  between  the  upper  and  the  sole,  a  crack  of  some 
kind  seeming  to  be  necessary  to  enable  them  to  get  sufficient  purchase  to 
commence  boring. 

The  fhll-grown  larva  (Plate  VI,  Fig.  2  &,  e)  is  a  thick,  haiiy,  brown 
grub  about  J^'^  Jong, and  one-fourth  as  broad.  It  tapers  somewhat 
from  the  thorax  to  the  anal  end,  which  is  bluntly  pointed  and  armed 
with  a  pair  of  thorn-like  projections.  There  isa  pale  longitudinal  stripe 
down  the  back,  and  the  six  true  legs  are  long  and  strong  and  of  a  red- 
dish-brown color.  With  these  it  crawls  rapidly  with  a  quick|  darting 
motion,  dragging  the  hind  body  on  the  surface  over  which  it  is  passing. 
The  six  posterior  joints  are  each  arsied  above  with  a  transverse  row  of 
retrorse  thome,  the  purpose  of  which  is  difficult  to  surmise,  unless  it  is  to 

•BfAm.  NaturalUty  May,  1883,  p.  457. 
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protect,  when  the  last  skin  is  cast,  the  soft  pnpa  in  its  cell.  This  be- 
comes the  more  prrobable  as  the  thorns  occur  only  on  the  last  larval  skin, 
and  are  not  found  previous  to  the  last  stage,  and  as  the  last  larval  skin 
is  pushed,  ana^  end  first,  into  the  opening  to  the  burrow  in  which  the 
papa  is  formed. 

The  pupa  is  sometimes  found  in  the  larval  burrow,  but  more  often  the 
fnll-grown  larVa  leaves  the  leather  and  seeks  for  a  crack  in  the  box  or 
door,  often  burrowing  for  its  length  into  the  solid  wood.  In  the  ware- 
houses, where  the  goods  are  boxed  up  in  soft  wood,  the  boards  are  often 
riddled  by  these  burrows  made  by  larv»  seeking  for  safe  places  for  pu- 
patiou.  This  instinct  of  self-preservation  is  necessary,  as  the  larv®  hav^i^ 
a  fondness  for  the  soft,  helpless  pup»  of  their  own  species,  even  when 
other  and  more  natural  food  abounds.  The  pupa  is  white  in  color  until 
just  before  the  adult  insect  issues,  when  it  becomes  darker. 

The  duration  of  the  pupa  state  in  summer  is  unquestionably  shorter 
than  we  observed  it  in  winter.  The  closely  related  JDermestes  Uirdarius^ 
according  to  Dr.  Horn,*  remains  in  the  pupa  state  for  a  period  varying 
*'  from  three  or  four  days  to  a  week,  or  even  more,  depending  principally 
upon  the  warmth  of  the  locality."  It  is  probable  that  about  the  same 
statement  can  be  made  of  the  species  under  consideration  for  the  sum- 
mer months. 

The  principal  occupation  of  the  adult  beetle  is  Ae  propagation  of  the 
species,  yet  it  also  is  a  leather  destroyer,  gnawing  and  scoring  the  sur- 
face of  the  boot  or  shoe,  but  not  burrowing  bodily  into  its  substance. 
The  beetles  (Plate  YI,  Fig.  2  x)  are  sluggish  in  cold  weatiier  and  at 
night,  becoming  aroused  and  active  by  light  and  warmth,  flying  by  pref- 
erence in  sunshine,  and  at  other  times  confining  themselves  to  the  use 
of  their  legs,  with  which  theyrun  very  rapidly.  Watched  in  thevivarium, 
they  appear  to  have  a  delicate  sense  of  hearing,  as  on  the  approach  of 
another  beetle  they  will  stretch  their  antennae  forward,  at  the  same  time 
raising  the  front  part  of  the  body  as  high  as  their  short  legs  will  allow 
them.  They  feign  death  with  great  success  when  they  cannot  escape 
capture  in  any  other  way,  and  will  suffer  themselves  to  be  handled  for 
some  time  without  signs  of  life. 

The  beetle  (PI.  VI,  Fig.  2  fc),  varies  from  8™»  to  lfi»»  in  length.  It 
presents  superiorly  a  rather  uniform,  brownish  or  grayish-black  appear- 
ance, tlie  general  color  varying  somewhat  according  to  maturity.  In 
tbo  more  perfect  specimens  the  dorsal  surface  is  clothed  with  very  short, 
pale,  yellowish,  and  rufous  pubescence.  The  head  and  a  broad  band 
on  eacli  side  of  the  thorax  are  more  thickly  covered  witii  denser  and 
longer  silver- white  hairs,  and  this  last  character,  together  with  a  minute 
spine  at  the  inner  tip  of  each  elytron,  are  the  most  superficial  distin- 
guishing characters  of  the  species.  The  ventral  surface  is  closely  covered 
wi  th  silvery- white  pubescence,  as  with  most  of  the  species  of  this  genus, 
fh  series  of  lateral  spots  appearing  dark  by  the  absence  of  this  pubes- 
cence. Tliese  are  so  distinct  in  vulpinua  that  the  species  was  described 
as  maculatus  by  De  Oeer.  The  anal  segment  has,  in  addition,  a  large 
medial  smooth  space,  and  the  penultimate  segment,  in  the  male,  has  a 
medial  smooth  space  in  which  is  situated  one  or  more  minute  spinous 
p<Mnts. 

LITIGATION  OBOWma  OUT  OF  ITS  INJUBIES. 

The  following  statements  in  reference  tothe  causes  of  the  suit 
brought  by  Einstein's  Sons  are  upon  Mr.  F.  Einstein's  authority,  and 
we  give  them  as  such,  and  without  indorsement,  because  we  have  not 
hctfi^  tlie  other  side. 

<>Proo.  Ent.  Boo.,  PfallA.,  i  (1861-18KI),  p.  Sa 
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In  July,  1884,  86  cases  of  calf  boots  were  shipped  by  the  Common- 
wealth Boot  and  Bhoe  Company,  of  Boston,  by  one  of  *the  steamers  of 
the  Boston  and  Savannah  Steamship  Company,  to  A.  Binstdn's  Sons, 
of  Savannah.  They  were  held  at  the  Einstein's  establishment,  which  is 
exclnsively  a  boot  and  shoe  store,  for  four  weeks,  and  were  returned  to 
Boston  in  August,  as  it  was  decided  that  they  did  not  oome  up  to  sample. 
The  boots  were  examined  several  times  while  in  Savannah,  and  the  last 
time  on  the  day  before  shipment,  but  no  insects  were  noticed  and  no 
evidence  of  their  work ;  nor  had  the  beetle  been  seen  or  heard  of  b^  any 
one  in  the  Einstein's  establishment.  On  their  arrival  in  Boston,  after 
a  journey  of  five  days  (and  they  may  have  remained  ttpon  the  wharves 
of  the  company  at  Savannah  a  day  or  more  before  shipment),  theboot^ 
were  examined  by  the  president  and  treasurer  of  the  Commonwealth 
Company,  and  were  then  for  the  first  time  noticed  to  be  slightly  dam- 
aged by  insects,  of  which  no  one  knew  the  natnro.  On  arbitration  it 
was  decided  that  they  did  come  up  to  sample  and  they  were  reshipped 
to  the  Einstcins,  the  steamship  company  giving  a  clean  bill  of  lading, 
notwithstanding  the  fact  that  the  invoice  stated  "  damaged  by  bags." 

The  goods  arrived  in  Savannah  the  second  time  daring  the  first  week 
in  September,  and  remained  on  the  wharf  four  days.  Before  being  re- 
moved they  were  examined  by  Mr.  F.  Einstein  and  his  stockmeti  and 
the  wharf  clerk,  and  were  found  to  bo  swarming  with  adult  beetles  and 
full-grown  larvcB.  In  burrows  in  the  leather  were  cast-off  larval  skins 
of  large  size,  and  in  burrows  in  the  pine  wood  of  the  boxes  were  pupse. 
They  were  tnen  removed  to  the  store,  and  the  adult  beetles  come  out 
through  the  wood  of  the  boxes  by  the  hundreds.  They  were  shown  to 
H.  Meyer  Bros.,  hide  dealers,  who  pronounced  them  to  be  gennine 
*<  Hide  Bugs."  A  paste,  known  as  <^  Peruvian  Bug  Paste,'^  was  applied 
to  the  boxes,  which  were  then  removed  to  a  warehouse.  They  were 
examined  again  two  days  later  and  were  still  found  to  be  *^ftill  of  bngs.^ 

They  were  then  thoroughly  treated  with  20  pounds  of  pyiethmm 
bought  at  a  drug  store,  but  the  effect  of  the  application  was  not  no- 
ticed, as,  acting  on  legal  advice,  the  Einsteins  immediately  shipi>ed  the 
boots  to  a  firm  of  correspondents  in  Boston,  instructing  them  to  have 
them  overhauled,  repacked,  and  reboxed  and  sold  at  auction  as  dam- 
aged goods,  making  the  best  disposition  of  them  possible.  This  wa« 
done  (the  steamship  company  on  tills  shipping  refusing  to  give  a  clean 
bill  of  lading,  but  entering  the  goods  as  "  damaged  by  hide  bugs  "),  and 
by  the  sale  the  Einsteins  sustained  a  loss  of  $930,  including  all  expenses 
excepting  freight.  They  then  brought  suit  against  the  steamship  com- 
pany for  damages  to  this  amount,  claiming  that  the  goods  became 
originally  infested  by  the  bugs  while  in  the  company's  charge.  They 
daim  that  the  company  carries  on  almost  every  trip  large  quantities  of 
hides  to  the  North ;  that  many  of  these  hides  are  insufiicientiy  poisoned 
and  must  be  infested  by  *^hide  bugs  " ;  that  in  midsummer,  with  a  carry- 
ing trade  of  this  nature,  it  would  be  almost  impossible  to  keep  the  wharves 
and  vessels  free  from  these  insects  on  account  of  their  tenacity  of  life 
and  tendency  to  work  into  cracks  and  crannies  and  keep  themselves 
hidden;  that  their  own  store  is  and  always  has  been  uninfested;  that 
the  insect  is  not  a  leather  pest  in  Boston,  and  that,  therefore,  the  bee- 
tles must  have  made  their  way  into  the  boxes  of  boots  either  while  tbej 
were  upon  the  company's  wharves  in  Savannah,  or  while  they  were  upon 
the  steamer  upon  their  first  return  to  Boston. 

At  the  time  of  the  present  writing  the  case  has  not  been  decided. 
From  our  knowledge  of  the  Insect  and  from  what  &cta  in  the  case  we 
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have  been  able  to  leam,  as  well  as  from  the  history  and  habits  of  the 
species,  the  following  conclusions  seem  justifiable: 

1.  Unless  oareful  and  thorough  examination  should  prove  the  coii- 
trary^  the  presumption  would  be  that  the  insect  occurs  in  the  Boston 
factories  and  warehouses,  as  no  reasons  appear  why  it  should  not. 

2.  Original  infection  may  have  taken  place  either  in  Boston  before 
shipment,  upon  the  original  trip  from  Boston  to  Savannah,  upon  tbo 
wharves,  or  while  the  goods  were  stored  in  the  Einstein  establishment. 

3.  The  exact  nature  of  the  damage  observed  upon  the  first  return  of 
the  goods  in  Boston  is  important,  as  if  there  was  evidence  of  full-grown 
lurvas  or  of  pup»,  the  infection  would,  presumably,  not  have  taken  place 
on  the  first  return  trip,  but  must  have  been  prior,  notwithstanding  the 
supposed  freedom  of  the  goods  when  first  returned. 

4.  The  first  infection  by  eggs  and  young  larvaa  is  not  easily  detected, 
and  a  period  of  at  least  three  weeks  must  be  allowed  for  the  develop- 
ment in  numbers  of  full-grown  larvie.  or  beetles  from  within  the  cases. 

5.  The  leather  or  boot-feeding  haoit  is  exceptional,  and  our  ezperi- 
ments  at  Washington  indicate,  that  the  larva  forsakes  leather  for  most 
other  aidmal  substances.  The  inference  would,  therefore,  be  that  the 
insect  would  not  readily,  either  as  larva  or  beetle,  forsake  hides  to  en- 
ter oases  of  shoes,  i,  e.,  tnat  the  damage  would  be  of  slow  development 
rather  than  sadden. 

When  this  insect  has  already  made  an  entrance  into  oases  of  boots 
and  shoes  it  will  not  be  a  dif&cult  matter  to  ^estroy  it  by  a  proper  use 
of  bisulphide  of  carbon.  Of  course  it  would  be  preferable  to  thor- 
oughly overhaul  the  contents  of  each  box  and  to  treat  the  boots  found 
to  be  infested,  with  benzine  or  some  other  efficacious  insecticide,  but 
where  this  cannot  be  done  without  too  great  expense  it  will  probably 
suffloe  to  open  each  case  and  place  an  open  saucer  of  the  bisulphide  on 
top  of  the  contents.  The  liquid  will  volatilize  and  the  vapor  will  sink 
down  through  the  mass  if  the  box  be  tight,  and  will  kill  the  insects  in 
their  burrows. 

A  preventive^  however,  will  be  of  greater  importance  than  a  remedy 
in  thui  case,  and  of  prime  importance  in  the  more  Southern  manufac- 
tories or  in  such  warehouses  as  store  both  leather  or  dry  hides  and 
shoes.  In  many  manufhetories  must  occur  such  breeding  places  as  the 
one  which  was  found  in  Mr.  Meier's  establishment  in  Saint  Louis.  All 
through  the  late  spring  and  summer  the  clippings  and  scraps  from  the 
workshops  were  gathered  up  day  after  day  and  dumped  in  a  conven- 
ient place  In  the  cellar,  there  to  await  the  starting  of  the  furnace  fires 
in  the  autumn.  By  the  time  it  was  convenient  to  bum  it  this  maHH  of 
waste  leather  was  swarming  with  insects  and  large  numbers  of  thit 
(inick-moving  beetles  inevitably  escaped  and  lived  to  perpetuate  their 
kind  in  aU  parts  of  the  building. 

8ach  breeding  places  without  doubt  exist  in  almost  every  manu- 
factory,  and  should  be  looked  for.  their  living  contents  destroyer  I  by 
kerosene,  and  then  the  whole  pile  should  be  burned.  In  Southern 
establishments,  where  this  insect  is  known  to  exists  there  will  tie  no 
escape  except  In  great  care  and  cxceHsive  cleanliness.  Scrap  leather 
should  not  be  allowed  to  accumulate  in  any  part  of  the  building,  and 
all  hides  brought  in  should  be  examined  and  poisoned  on  arrival.  Fre- 
quent examinations  of  stock  on  hand  should  be  made  if  there  is  any 
reason  to  suspect  the  presence  of  the  beetie.    With  such  precautions 
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the  damage  of  the  Leather  Beetle  to  boots  and  shoes  can  be  avoided  in 
the  manufactory. 

In  the  case  of  transportation  of  made-up  leather  goods  by  transpor- 
tation companies  which  also  carry  hides,  it  devolves  upon  such  com- 
panies to  exercise  the  same  degree  of  care  and  cleanliness,  as  they  are 
otherwise  liable  to  lay  themselves  open  to  damages  payable  to  the  own- 
ers of  the  more  expensive  goods. 

BESORIPTIVE* 

We  have  already  indicated  the  character  of  the  egg  and  the  dis- 
tinguishing characters  of  the  mature  beetle.  The  pupa  j[Pl.  VI,  Pig. 
h)  will  be  found  to  possess  no  characters  of  value  to  distinguish  it 
from  that  of  allied  species.  It  is  very  difficult  also  to  separate  the 
larva  from  that  of  other  closely-related  species;  uor  have  the  species  of 
the  genus  been  sufficiently  well  studied  or  described  in  the  adolescent 
states  to  enable  us  to  point  out  what  differences  there  may  exist.  As  a 
beginning  in  this  direction,  and  because  no  detailed  description  of  this 
larva  has  been  published,  we  append  one : 

Debmestxs  YTTLFUXVB.^Mature  larva.— Average  length,  14>»» .  greatest  diameter, 
3°^™.  Snboylindrical,  tapering  both  ways,  bat  more  suddenly  posteriorly.  Color 
above  at  the  interstices  Inteons-brown,  the  homy  plates  polished,  deep  chestnat- 
brown ;  a  medio-dorsal,  rather  broad  line.  Ventrally  pale  yellowish- white,  except 
posteriorly,  where,  from  loint  6,  the  dark  color  of  the  sopenor  surface  inoloees  too 
spiracles  and  then  extends  more  and  more  beneath  until  from  joint  10  to  the  poendo- 
pod  the  whole  inferior  surface  is  more  or  less  brown.  Legs  yellowish-brown,  with 
dark- brown  chitinous  pieces  around  exterior  of  base  and  on  the  trochanters.  Pro- 
thoracic  spiracles  on  a  lateral  fold  between  joints  1  and  2,  and  four  times  as  large  as 
the  others.  First  and  second  abdominal  spiracles  easily  detected  by  virtue  of  their 
being  upon  the  white  ventral  ground,  the  others  obscured  by  being  within  the  brown 
X>osterior  shade.  Head  above  dark  chestnut-brown,  opaque,  roughly  and  irregularly 
punctate,  with  numerous  small  tubercles  that  give  rise  to  hairs.  Between  the  an- 
tenna, and  about  equidistant  from  them,  are  two  wart-like  protuberances.  Troi»hi 
(PI.  VI,  Fig.  2  0)  light  brown,  except  the  mandibles  and  the  rather  prominuit  oeelli, 
wbich  are  black:  a  space  around  the  ocelli,  connecting  with  an  anterior  border  and 
with  the  medio-dorsal  line,  is  light  brown :  ocelli,  6 ;  antennse  short,  3-jointed,  second 
joint  longest;  mandibles  robust,  with  three  sharp  teeth  at  their  tips,  which  are 
strengthened  by  thick,  chitinous  ribs ;  maxills  (Fig.  '2,  /)  short,  with  two  terminal 
lobes,  of  which  the  interior  one  is  a  corneous  hook :  maxillary  palpi  very  short,  3- 
jointod ;  labium  (Fig.  2,  g)  quadrate,  corneous,  with  short,  3-jointed  palpi.  Joint  1  of 
body  is  as  long  as  2  ana  3,  and  it  is  also  distyiguished  by  lacking  the  elevated  ridges; 
its  whole  sniiace  is  dotted  with  small  piliferous  tubercles,  \^ich  are  much  more 
prominent  near  the  lateral  and  the  anterior  margins.  All  joints  possess  a  straight 
row  of  tubercles  alon^  the  posterior  margin  (PI.  VI,  Fig.  2  4) ;  the  hairs  ariaing 
from  them  are  very  long  and  directed  posteriorly ;  also  six  elevated,  transverse-diag- 
onal ridges,  from  which  arise  from  six  to  eight  coarse,  bristle-like  hairs,  which  are 
movable.  Joints  7  to  12,  inclusive,  differ  from  the  others  by  each  possessinp^  in  ad- 
dition at  their  anterior  margin  a  sculpture  of  teeth-like  elevations,  varying  in  num- 
ber from  fifteen  to  seventeen,  and  pointing  backwards.  Besides  the  hairs  already 
mentioned,  which  are  dark-brown  on  the  upper  surface,  there  are  many  much  finer 
hairs,  which  arise  from  smaUer  tubercles  scattered  all  over  the  s^ace  between  the 
definitely  arranged  ridces.  The  eleventh  joint  is  further  distinguished  by  the  pos- 
session of  two  sx6at  and  pointed  horns,  directed  backwards  and  curved  upwards  at 
their  tips.  The  very  small  terminal  subjoint,  clothed  with  but  a  few  long  hairs,  is 
retractile,  and  is  used  with  its  extensible  sticky  anus  as  a  pseudopod.  Ail  the  early 
larval  forms  are  very  similar.  When  bom  the  larva  is  almost  pure  white,  with  light 
brown  hairs ;  this  color  rapidly  changes  within  a  few  hours  to  the  normiJ  dark-brown, 
with  paler,  medio-dorsal  stripe. 

The  differences  between  the  young  and  adult  larvs  may  be  formulated  by  stating 
that  the  more  immature  larvas  are  somewhat  psJer,  are  clothed  with  comparatively 
longer  and  finer  hairs,  and  principaUy  so  on  the  posterior  Joints,  and  lack  the  peculiar 
Bonlpture  of  teeth-like  projections  upon  the  posterior  Jomta  7  to  ISt  This  aenlptim 
flxtt  appean  with  the  auctn  molt  or  m  tho  last  lanral  atift. 
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THE  GAEDBN  WBB-WOEM. 

{Eurycreon  rantaUs^  Onen.) 

Order  Lepidoptxba;  Family  Pyealidjb. 

[Plate  VI;  Fig.  3.] 

Perhaps  the  most  marked  insect  outbreak  of  the  year  has  been  the 
appearance  of  Euycrean  rantalis  over  a  large  area  in  the  five  States  of 
Texas,  Missoori,  Kansas,  ISfebraska,  and  Arkansas,  and  also  in  the  In- 
dian Territory.  It  has  attracted  a  great  deal  of  attention,  and  the  dam- 
age done  has  been  very  great  The  principal  crop  to  snflFer  was  com, 
and  a  replanting  was  necessitated  in  many  instances.  The  general  com 
crop  for  the  year,  as  statistics  show,  has  been  larger  than  ever  before,  the 
acreage  having  been  widely  extended ;  bnt  the  yield  x>er  acre  in  the  States 
named  was  r^nced,  owing,  largely,  to  the  operations  of  this  insect. 

Eurycreon  rantalis  is  quite  a  wide-spread  species,  occurring  all  over 
the  United  States.  It  has  been  captured  in  South  America,  and  the 
original  description  of  the  species  was  from  a  specimen  from  Monte- 
video. It  is  also  a  very  variable  species,  and  has  been  variously  de- 
scribed under  the  names  of  crinisalis  by  Walker,*  of  communis  by 
Orote,t  and  of  oeddentalis  by  Packard^  It  is  referred  to  the  genus 
Nymphula  by  Ouen^e,  and  Bcopula  by  Walker,  but  properly  belongs  to 
Lederei's  more  restricted  genus  Eurycreon. 

The  moth  (Plate  YI,  Fig.  3)  has  an  average  ei^anse  of  18«".  The 
general  color  is  either  orange  or  reddish-yellow  inclining  to  buf^  or  more 
commonly  a  lighter  or  darker  shade  of  gray,  having,  in  certam  lights, 
either  a  copperish  or  greenish  refection  very  similar  to  that  oi^  tlie  well- 
known  Cotton  Worm  Moth  (Aletm  xylina).  The  characteristic  markings, 
as  shown  in  the  figure,  are  the  darker  reniform  and  orbicular  spots 
with  a  paler  shade  ^tween  them ;  two  irregular  transverse  pale  lines, 
generally  relieved  by  darker  shade,  most  intense  posteriorly  on  the  an- 
terior line  and  basally  or  interiorly  on  the  posterior  line,  ^e  terminal 
space  may  be  either  paler  or  darker  than  the  ground  color.  The  mark- 
ings are  very  variable,  however,  dark  specimens  {rantalis)  having  them 
all  well  defined,  paler  specimens  (communis)  less  so,  while  in  others 
{crinisalis  [crinitaliSj  Led.])  the  anterior  line  and  inner  portion  of  pos- 
terior line  may  be  lacking.  JDaseonaliSj  Walker,  is  probably  but  a  dark 
8x>ecimen  and  should  be  added  to  the  synonymy. 

The  larva,  which  seems  to  have  been  unknown  prior  to  1878.  when  we 
made  manuscript  notes  and  descriptions  of  it,  is  also  somewnat  varia- 
ble in  color,  being  either  pale  or  dark-yellow  or  even  greenish-yellow. 
It  is  marked  with  rather  distinct  jet-black  piliferous  spots,  as  illustrated 
in  the  figure.  In  the  better-marked  specimens  there  is  a  quite  distinct 
pale  double  line  along  the  middle  of  the  back  and  a  single  one  at  the 
lower  side.  The  piliferous  spots  are  also  more  or  less  distinctly  re- 
lieved by  a  pale  border. 

The  pupa  (PI.  YI,  Fig.  3  <f)  is  of  the  normal  brown  color  and  charac- 
terized by  the  tip  of  the  body  having  two  prominences,  each  furnished 
with  three  stout  short  spines. 

*Lirt  of  Lep.  Ins.  in  Brit.  Mas.,  part  zyiii,  PyraUdMu  p.  796  (1860)^ 
t  CamadUm  EnUmologUt,  voL  Tiii,  p.  99|  Umj,  im. 
lAiuu  Igro.  Nat.  Hist.,  1873,  p.  961. 
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FOBMEB  INXUBISB. 

This  species  has  not  before  been  prominently  treated  of  as  a  wide- 
spread injurious  insect,  though  ^it  has  done  a  certain  amount  of  damage 
in  times  past.  In  1873,  we  observed  it  feeding  in  great  numbers  for 
miles  along  the  Neosho  Valley,  in  Southeastern  Kansas,  skeletonizing 
the  leaves  of  Helianthns,  Ambrosia,  Amaranthus,  beets,  potatoes,  and 
other  garden  plants. 

In  June  and  July,  1880,  it  again  appeared  in  injurious  numbers  in 
parts  of  Kansas,  and  Prof.  F.  H.  Snow  wrote  a  short  account  of  it  for 
the  issue  of  the  Lawrence  (Kansas)  Daily  Journal^  of  July  28, 18S0  (re- 
printed in  Psyche^  III,  p.  127),  in  which  he  gave  a  short  description  of 
the  larva,  and  stated  that  it  fed  on  sweet  potato,  alfalfa,  beets,  peaa, 
Pig-weed  {Amarantus),  and  Purslane  (PortuMca). 

According  to  a  correspondent  of  the  Department  in  Heno  County, 
Kansas,  it  was  extremely  injurious  in  his  locality  in  1880  to  sorghum^ 
corn,  millet,  and  garden  vegetables. 

After  its  occurrence  in  1880,  Prof.  E.  A.  Popenoe,of  the  Kansas  State 
University,  published  an  article  in  the  Second  Quarterly  Beport  for 
1880  of  the  Kansas  State  Board  of  Agriculture,  which  gives  the  best 
published  account  of  the  insect  up  to  that  time,  and  in  whiph  the  larva, 
pupa,  and  imago  are  described  with  sufficient  care  to  obviate  fhrther 
detailed  description  here.  The  cremastral  characters  of  the  pupa  (PI. 
YI,  Fig.  3,  e)  which  we  have  indicated,  are  characteristic,  and  any  fuller 
description  of  the  larva  should  be  comparative,  and  especiallv  with 
other  allied  larvee  like  that  of  Botya  maroulenta,  G.  and  B.,  which  very 
closely  resembles  it. 

June  27, 1881,  we  received  two  larvae  of  rantalis  from  Mr.W.  0.  Lang, 
of  Maiden,  Mo.,  with  the  statement  that  the  species  did  great  damage 
to  Gotten,  and  the  same  month  it  was  received  from  Lamar,  Mo.,  as 
damaging  com  and  garden  crops. 

One  of  our  correspondents,  Mr.  W.  G.  Bobinson,  or  Bosston,  Cook 
Oounty.  Texas,  more  observant  than  others,  has  noticed  the  same  worm 
for  the  last  ten  years  in  his  county,  where  he  states  that  it  ap]}ear8 
yearly  to  a  limited  extent,  feeding  principally  on  the  -'  Kerless  ^  weed 
(Amarantus)y  but  that  1885  was  the  first  season  in  which  he  had  known 
it  to  do  any  damage  to  the  cotton  orop. 

LOOALITIES  OV  DJlMAGB  IN  1885. 

The  first  report  of  damage  done  by  this  insect  the  present  year  was 
received  June  22,  from  J.  M.  Altoffen,  of  Independenco,  Montgomery 
County,  Kansas,  and  from  that  time  until  late  in  July  we  were  in  oou- 
stant  receipt  of  letters  concerning  it.  Specimens  were  received  ttoiw 
the  following  localities:  Texas:  Cook,  Erath,  Denton  and  Hopkins  Conn 
ties;  ArhnnHOs:  Crawford  County:  MiMouri:  Jasper  and  Vernon  Couu- 
tics;  Indian  Territory:  Colbert  and  Econtuohka,  Seminole  Katiou,  and 
Vinita,  Cherokee  Nation  J  Nehraslca:  Lancaster  County;  Kansae:  Cow- 
ley, Montgomery,  Cofl*ey,  Labette,  Cherokee,  Crawford,  and  Neosho 
Counties.  Prof.  F.  H.  Snow,  in  the  report  of  the  Kansas  State  Board 
of  Agriculture  for  the  montu  ending  «fuue  30, 1885,  states  that  no  less 
than  thirty-five  counties  reported  more  or  less  dama^ge  from  this  insect. 
Those  reporting  the  heaviest  damage  were  all  situated  in  the  south- 
eastern quarter  of  the  State,  and  were,  excluding  the  seven  already 
mentioned,  Allen,  Bourbon,  Chautauqua,  Elk,  Greenwood,  Harper,  Har- 
vey, McPherson,  Eeno,  Sedgwick,  Sumner,  Wilson,  and  Woodson,  thir- 
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teen  in  ftIL  The  remaininfir  fifteen,  which  reported  slight  damage,  were 
Anderson,  Barber,  Bntler,  Chase,  Ellis,  Finney,  Ford,  Lyon,  Marion, 
Pawnee,  Pratt,  Rice,  Saline,  Stafford,  and  Wyandotte. 

FOOD-PLANTS. 

There  is  no  question  but  that  the  preferred  food  of  this  species  is  the 
foliage  of  plants  of  the  genns  Amarantus,  called  in  different  parts  of  the 
country  Amaranth,  Pig- weed,  and  Careless  weed  (corrupted  into  "  Ker- 
less  weed  ^  or  "  KarlesA  weed").  This  was  very  noticeable  in  our  obser- 
vations of  1873,  and  its  next  preference  seemed  to  be  Pnrslane.  Pro- 
fessor Snow  also  mentions  Lamb's  Quarter  (also  called  <^  Pig- weed''  Che- 
nopodium)j  as  a  favorite  food-plant.  Prof.  C.  B.  Bessey,  writing  from 
Lincoln,  Nebr.,  August  11,  mentioned  an  unusual  abundance  of  these 
larvs  upon  AmarantM  retrofiexus  and  A.  bliioides*  Another  correspond- 
ent mentions  finding  them  the  present  year  upon  the  common  Cockle- 
burr  (Xwnthium  itrumarium)^  but  this  was  probably  due  to  their  exces- 
sive abundance  and  want  of  proper  food.  This  also  is  probably  the  case 
with  the  common  Burdock  {Bumejo)^  which  is  mentioned  by  another  cor- 
respondent. Professor  Popenoe  {loc.  oif.)  mentions,  among  the  weeds 
injured,  Amarantus  alfra,  Ohenapodium  album,,  Ambrosia  trifida^  Apoey- 
num  eannabinum^  and  Orindelia  aquarrosa.  He  also  mentions  the  fact 
that  they  injured  a  bed  of  scarlet  verbenas. 

The  cultivated  plants  injured  during  the  year,  according  to  our  own 
correspondents,  are  as  follows:  Com.  cotton,  cabbage,  cucumber,  melon, 
squash,  pumpkin,  sweet  potato,  Irisn  potato,  egg-plant,  tomato,  beets, 
bean,  i>ea,  red  clover,  alsike,  alfalfa,  orchard-grass,  timothy,  meadow 
oat  grass,  millet,  and  apple-tree  leaves. 

Thus  it  appears  to  be  able  to  feed  on  almost  any  plant  commonly 
grown  in  truck  gardens,  and  upon  a  variety  of  forage  plants.  No  one 
has  mentioned,  in  f^t,  any  plant  upon  which  it  wUl  not  feed.  Profes* 
Bor  Snow,  in  the  article  just  cited,  gives  the  following  food-plants  ad- 
ditional to  the  above:  Flax,  tobacco,  sugar-cane,  castor  beans,  lettuce, 
and  onions. 

The  species  has  been  very  generally  referred  to  as  the  **  Web- worm," 
but  as  this  is  a  very  comprehensive  term,  we  have  called  it  the  <'  Garden 
Web-worm,"  as  a  means  of  distinguishing  it  firom  the  many  ether  Web- 
worms,  most  of  which,  however,  occur  on  shrubs  and  trees. 

HABITS  AlO)  KATXniAL  HISTOBT. 

The  ftill  natural  history  of  the  species  has  not  yet  been  made  out. 
The  eggs  have  not  been  described,  the  method  of  hibernation  is  not 
positively  known,  and  the  number  of  annual  generations  has  not  been 
cjirefuUy  determined.  Some  of  these  gaps  we  would  have  endeavored 
to  till  up  the  present  year  but  that  we  were  much  away  from  the  ofUcc. 

Number  of  annual  Oenerations. — Prom  our  own  observations  and  from 
what  we  have  been  able  to  learn  firom  our  correspondents,  the  first 
brood  of  moths  is  noticed  ftom  May  1  to  May  7  in  Texas,  from  May  20 
to  May,  25  in  Missouri,  and  firom  May  20  to  June  6  in  Kansas.  If,  as  is 
altogether  likely,  the  insect  hibernates  as  a  moth,  then  this  May  brood 
may  be  considered  as  a  Becond  brood  of  moths,  and  as  the  adult  off- 
spring of  the  hibernating  individuals.  The  larvss  of  the  May  brood  of 
moths  are  noticeable  (t.  e.,  full  grown  in  numbers)  from  May  25  to  June 
1  in  Texas,  ftom  June  10  to  June  18  in  Missouri,  and  from  June  7  to 
June  15  in  Kansas.    Another  brood  of  moths  (the  adults  of  the  destruct- 
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ive  brood  ef  worms)  was  noticed  June  25^  in  Texas,  July  10  in  Missouri, 
and  July  1  in  Kansas.  The  offspring  of  this  last  (third)  brood  of  moths 
were  nowhere  noticed  as  injurious. 

The  worms  were  reported  in  small  numbers  July  15  from  Kansas. 
August  11  full-grown  larvse  were  received  from  Nebraska,  from  which 
State  they  had  not  before  been  reported,  and  it  is  possible  that  these 
individuals  were  the  offspring  of  a  fourth  brood  of  moths.  More  proba- 
bly, however,  circumstances  being  apparently  less  &vorable  to  their 
rapid  increase,  they  were  the  retarded  third  brood  of  worms. 

The  statements  which  we  have  just  made  have  only  a  general  bear- 
ing, and  the  same  confusion  of  generations  was  noticed,  in  all  localities 
where  the  insect  occurred  abundantly,  which  is  always  noticeable  in 
the  vndue  development  of  any  species.  Larvie  of  all  sizes  were  work- 
ing together  in  Texas,  and  what  we  take  to  be  the  third  brood  of  moths 
was  flying  before  many  of  the  second  brood  of  larvae  had  ceased  to 
work.  From  the  facts  at  hand  it  may  be  safely  concluded  that  there 
are  normally  four  or  five  annual  generations,  and  possibly  one  or  two 
more  under  favoring  circumstances.  Dr.  J.  J.  Kackley,  of  Ohetopah, 
in  writing  to  Professor  Snow,  says:  «  •  •  •  But  few  of  the  webs 
contain  more  than  one  inhabitant.  I,  therefore,  do  not  think  they  are 
gregarious  in  their  habits,  but  the  force  of  numbers  drives  them  to 
limited  space.  The  wheat  and  oats  appear  to  be  exempt  fix>m  their 
ravages,  and  this  may  be  accounted  for  in  consequenee  of  the  blades  at 
this  time  being  well  lifted  from  the  ground,  as  they  are  rardy  found 
feeding  upon  the  leaves  of  plants  more  than  12  or  15  inches  from  the 
root.  When  the  top  of  the  corn-plant  is  above  this  height  the  central 
portion  escapes,  and  the  worms  confine  their  mischief  to  the  lower 
blades  of  the  stalk.  These  lose  their  green  luster  and  wither,  remain- 
ing sickly  and  pale;  but  at  the  same  time  the  head  is  pushing  forward 
in  vigorous  growth,  and  does  not  succumb  to  death  like  the  younger 
plants  of  smaller  stature.    •    •    •» 

Professor  Popenoe  gives  the  following  account  in  the  1880  article  al- 
ready cited : 

'<  The  following  points  in  its  history  are  the  partial  result  of  my  study 
of  this  insect.  Although  I  made  careful  search  for  the  egg,  I  failed  to 
discover  it  in  siiUy  but  it  is  without  doubt  deposited  on  the  lower  side  of 
a  leaf,  or  low  down  among  the  bases  of  a  cluster  of  leaves,  as  newly- 
hatched  larvae  are  found  in  both  these  situations,  from  which  they  sooq 
wander  to  other  parts  of  the  plant  As  soon  as  it  [the  larva]  begins.to 
move  about,  it  begins  to  spin  the  web,  and  this  is  increased  in  extent 
as  the  movements  of  the  larva  are  extended.  It  is  very  active  in  all 
stages  of  growth  as  a  larva,  and  springs  aside  quickly  when  touched, 
sometimes  throwing  itself  into  a  coil,  but  more  often  running  rapidly 
away.  At  least  in  early  life,  the  larva,  when  thrown  off  a  leaf,  will 
hang  by  a  thread  of  silk.  In  case  a  single  leaf  is  of  sufficient  size,  as 
in  the  sweet  potato,  the  well-grown  larva  is  generally  found  on  the  up- 
per side,  in  &  shelter  formed  by  drawing  partly  together  the  edge  of  the 
leaf  by  the  silk  of  its  web.  In  this  shelter  it  is  usually  found  at  rest 
during  the  day,  hanging  by  its  feet,  back  downward,  to  the  lower  sur- 
faoe  of  the  web.  In  other  plants,  several  leaves  may  be  drawn  together 
for  a  plaoe  of  concealment.  Ii,  indeed,  the  larvae  ar^  not  paitially 
gregarious,  thev  art^iat  least  not  disturbed  by  proximity  to  each  other, 
as  several  may  be  fouiicl,  at  times,  in  a  common  web,  although  I  believe 
this  is  exceptional.  As  they  are  forced  to  move  to  new  parts  of  tiie 
plant  for  fresh  food,  their  webs  are  extended,  until  finally  the  entire 
plant  is  oovered.    13ie  young  larvae  devour  only  the  soiBBMt  and  sab- 
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Stance  of  the  leaf  on  the.  side  where  they  are,  leaving  the  veins  and  the 
opposite  epidermis  nntonched,  producing  a  ^  skeleton '  leaf.  As  they 
grow  older,  however,  they  devour  all  portions  of  the  leaf,  and  oft^n  eat 
also  the  petioles  and  tender  stems.  Opportunity  has  not  been  given 
to  determine  the  exact  length  of  the  larval  life  of  this  insect,  but  judg- 
ing from  observations  made,  this  cannot  greatly  exceed  a  week.  Par- 
ties living  in  the  region  where  the  insect  was  present  in  great  numbers 
give  ten  days  as  the  length  of  the  time  in  which  the  chief  destruction 
was  accomplished." 

On  attaining  its  full  growth  the  worm  spins  up,  amid  the  debris  on  the 
ground  at  the  base  of  the  plant,  in  a  delicate  brownish  cocoon  of  irreg- 
ular shape,  and  transforms  to  pupa,  in  which  state  it  remains  &om  one 
to  two  weeks. 

NATUBAL  ENEKIES. 

There  is  little  to  say  under  this  subhead.  From  our  correspondents 
it  would  appear  that  an  occasional  lady -bird  (species  not  determined) 
destroys  it,  while  various  ground-beetles  (genus  Harpalus  and  CaUstyma) 
also  feed  upon  it.  Professor  Popenoe  (toe.  dt.)  states  that  he  has  bred 
a  Tachina  from  it,  and  is  under  the  impression  that  "  this  parasite  is  or- 
dinarily present  in  sufficient  force  to  be  a  considerable  check  upon  the 
increase  of  the  caterpillar,"  as  he  had  seen  frequent  evidence  of  the  lat- 
ter being  parasitized.  For  the  rest,  it  will  find  enemies  in  all  the  com- 
mon predacious  insects  in  the  regions  where  it  abounds.  The  insect  is, 
also,  less  abundant  where  poulti^  have  the  run  of  the  garden. 

The  only  remedies  that  seem  to  have  given  satisfaction  (though  there 
is  abundant  opportunity  for  further  exi)erimentation)  are  the  arsenical 
poisons.  Of  these  London  purple  and  Paris  green  are  the  chief  forms 
used,  the  former  being  the  cheaper  and  preferable  on  account  of  its 
color.  We  understand  that  it  can  be  readily  obtained  in  accessible 
towns  in  Kansas  for  8J  cents  per  i)ound  by  the  barrel.  This  poison  can 
be  distributed  in  any  one  of  the  various  ways  that  have  been  described 
in  our  several  reports.  The  method  most  satisfactory  and  the  particu- 
lar method  will  depend  on  the  particular  crop  to  be  protected.  In  broad 
grain  and  cotton  fields,  where  the  exigencies  of  the  case  warrant  the 
expenditure,  there  is  no  better  method  than  by  the  use  of  the  barrel  or 
tank  pump,  with  the  cyclone  nozzle,  figured  and  described  in  our  re- 
ports for  1881-'82,  and  1883.  A  simpler  method  is  to  mount  an  open 
barrel  in  a  cart  and  employ  one  or  two  men  with  a  fountain  or  aqua- 
pult  pump  to  spray  broadcast  on  either  side.  A  greater  amount  of 
ground  can  be  gone  over  in  this  way  than  in  any  other,  and  if  care  be 
taken  to  use  sufficiently  fine  spraying-nozzles,  that  will  not  clog,  this 
method  will  give  great  satisfaction  as  being,  all  things  considered, 
tbe  cheapest.    In  limited  areas  or  gardens  the  poison  may  be  sifted  dry. 

The  fact  that  the  worms  surround  themselves  ^^ith  mor^  or  less  of  a 
web  does  not  in  the  least  protect  them  from  the  poiison,  and  they  are 
readily  killed,  as  shown  by  the  results  of  experiments  tried  in  Kansas 
this  season.  We  may  quote,  as  an  evidence  of  the  good  to  be  accom- 
plished by  poisoning  in  the  simplest  and  crudest  way,  from  an  article 
by  AI.  B.  Grant,  of  Crawford  County,  Kansas,  republished  from  the 
Oirard  PtesB  in  the  Beport  of  the  Kansas  State  Board  of  Agriculture 
for  the  month  ending  June  30, 1885,  p.  17 : 

We  have  learned  thle  morning  of  a  plan  used  bv  one  of  onr  enteiprieing  farmers 
of  this  locality  to  kiU  these  pests.    He  is  naing  Pans  green,  dissolving  it  in  hot  water, 
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and  applying  it  with  an  ordinary  Bprinkler.  ThiB  proportion  be  vam  ia  about  a  table- 
Rpoouful  of  Puriii  p^reeu  to  one-Half  gallon  of  water.  Yesterday  he  had  nine  men  at 
work  in  his  field  with  sprinkling-pots,  and  they  went  over  abont  50  acrefi  of  corn. 
He  has  one  man  drive  through  the  field  with  a  water-tank  or  barrels  of  water  in  a 
lumber  wagon,  and  the  rest  of  the  men  with  iprinkling-pots  to  sprinkle  each  hill  with 
this  solntion  of  the  Paris  green.  He  pnte  sealing-wax  on  the  sprinkler  of  the  can,  so 
as  to  close  up  all  the  holes  except  abont  a  dozen  in  the  center,  thus  aToidine  a  waste 
of  the  solution  on  too  much  of  the  ground  around  the  hill,  and  throwing  the  stresm 
directly  on  the  plant.  He  tells  us  that  this  plan  is  verv  successful,  and  kills  most  of 
the  worms  within  a  half  hour  after  it  is  applied,  and  what  few  worms  ars  left  appear 
to  discontinue  their  work. 

A  simple  method  wbioh  was  pat  intx>  operation  by  one  of  our  oorre- 
spondents,  Mr.  Jacob  ITixon,  of  Kellogg,  Cowley  County,  Kansas,  and 
which  might  prove  of  some  avail  where  the  worms  are  nnmerous,  is  de- 
scribed as  follows : 

I  attached  a  oracker-box  lid  to  the  forward  cross-piece  on  my  onltiTator  frames 
by  wire  and  staples,  forming  a  hinge.  This  is  raised  by  the  oom,  and.  swinginff, 
strikes  the  next  hill  in  a  nearly  vertical  position,  jarring  the  worms  to  tne  gronno, 
where  they  are  covered  by  the  dirt.  I  did  not  stop  to  see  whether  the  larger  ones 
burrowed  out,  but  I  know  that  I  cleaned  them  ont  fast. 

THB  DABK-SIDED  OUT-WOEM. 

{AgrotU  messaria^  Harr.) 

Order  Lepidoptbea  ;  Family  NocTUiD-ffl:. 

[Plate  VH;  Pig.  1.] 

INJURY  TO  ONIONS— NEW  HABIT. 

This  insect  was  treated  of  in  onr  last  annual  report  (p.  290)  under  tiie 
general  head  of  Cabbage  Cat-worms,  and  is  here  rengnred  and  men- 
tioned because  of  its  appearance  the  past  snmmer  in  enormous  numbers 
in  the  onion  fields  of  Orange  County,  New  York. 

Our  first  intimation  of  the  existence  of  this  pest  was  through  letter 
and  specimens  received  June  11,  from  Hon.  G.  W.  Greene,  of  Goshen, 
in  which  he  stated  that  the  worm  was  destroying  the  onion  crop  in  his 
vicinity  and  threatened  extinction  to  a  large  and  growing  industry. 
The  annual  value  of  the  crop  in  the  vicinity  of  Goshen  alone  he  stated 
to  be  half  a  million  dollars. 

Mr.  John  B.  Smith,  and  Mr.  Thomas  Bennett,  a  practical  gardener  of 
Newark,  whom  we  had  engaged  for  a  short  time  to  perform  certain  prac- 
tical experiments  with  insecticides,  were  sent  to  Gk)shen  to  study  the 
facts  and  surroundings,  and  in  obedience  to  a  request  from  Mr.  Greene 
we  sent  him  a  letter  for  publication  giving  him  such  knowledge  as  we 
then  possessed  on  the  subject,  and  quoting  our  general  recommenda- 
tions  for  the  destruction  of  Cut-worms,  as  given  in  our  last  annual  re- 
port (pp.  298-300). 

HABITS  AND  NATXJBAL  HISTORY. 

It  will  be  seen  from  what  we  stated  of  this  insect  in  our  last  annnal 
report  (p.  290)  that  it  is  a  very  wide-spread  species,  occurring  from  the 
Pacific  to  the  Atlantic^  as  far  north  as  Quebec  and  qjs  far  south  as  Mis- 
souri, and  that  so  far  as  we  then  knew,  it  had  the  normal  habit  of  the 
group,  <•  tf.,  was  single-brooded,  the  moths  occurring  during  July  and 
August,  after  a  duration  in  the  pupa  state  of  a  month  or  more.    This 
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ftcoonntof  itfl  natnral  bistoiy  wan  baaed  npon  obseryations  made  in  nii- 
nois  and  Missouri,  and  we  were  much  interested  In  ascertaining  whether 
tluTe  wouUl  be  any  departure  from  these  habits  in  New  York,  especially 
ill  rolVrence  to  the  species  being  single  or  double  brooded,  as  much  of 
the  eilicacy  of  any  practical  recommendations  would  depend  \xjH>n  the 
local  lacts. 

Wc  therefore  made  every  effort  to  ascertain  the  facts  in  the  case,  and, 
on  the  supposition  that  there  mi^ht  be  a  second  generation  of  worms,  we  • 
had  Mr.  SSmith  pay  two  other  visits  to  Goshen,  one  early  in  September 
and  one  early  in  October,  with  a  view  of  making  additional  observa- 
tions. Our  otBce  notes  show  that  nearly  full-grown  larv®  were  received 
from  Goshen  on  June  18  and  26,  from  the  onion  patches,  and  that  addi- 
tional larvsB  were  received  July  24  and  30  from  Trenton,  N.  J.,  where 
tbey  had  been  feeding  on  cabbage. 

The  moths  from  the  first  lot  of  larvse  (from  Goshen),  issued  July  25, 
26,  and  20,  while  those  from  the  second  lot  (from  Trenton)  made  their 
appearance  August  11, 17, 18,  and  28.  A  few  pupsB,  obtained  the  first 
week  in  September,  gave  out  the  moths  September  8,  9,  and  10.  This 
corresponds  very  well  with  our  previous  experience,  the  more  northern 
latitude  accounting  for  the  somewhat  later  appearances  in  New  York 
than  in  Illinois  and  Missouri. 

At  Goshen  all  the  larvse  had  apparently  transformed  by  September  2, 
the  date  of  Mr.  Smith's  second  examination.  This  second  visit  was 
andertaken  in  consequence  of  a  report  that  a  second  brood  of  worms 
bad  made  its  appearance  and  was  damaging  the  neighboring  oat  fields ; 
bat,  as  it  turned  out,  this  report  arose  from  the  presence  of  the  Army 
Worm  {Leucania  unipunota)  in  the  oats.  The  onions  had  ripened  and 
were  largely  gathered,  many  fields  having  been  replanted  in  com,  oats, 
or  turnips  in  consequence  of  the  damage  done  to  the  onions  by  the 
worms.  A  more  careful  search  through  the  onion  fields  showed  no 
traces  of  the  eggs,  larvse,  or  moths,  but  by  digging  he  found  a  few  pup® 
inclosed  in  earthem  cells  some  4  inches  below  the  surface  of  the  ground. 
They  were  very  scarce  and  he  found  no  empty  shells  to  indicate  that 
they  had  been  more  abundant.  The  probabilities  are  that  a  vast  ma- 
jority of  the  larvee  fell  a  prey  to  Tachina  fiies,  the  eggs  of  which  were 
noticed  on  a  very  large  proportion  of  the  larvae  in  June. 

A  further  examination  at  the  beginning  of  October  failed  to  reveal 
any  traces  either  of  eggs,  larvse,  pupee,  or  moths  in  the  vicinity  of  ttie 
ravaged  onion  fields,  save  a  few  empty  pupie  shells  in  the  same  locality 
where  the  pupaB  were  found  in  September.  There  had  b.een  at  this  time 
a  frost  severe  enough  to  form  ice,  and  it  is  safe  to  presume  that  the 
season  for  the  development  of  the  species  had  at  that  time  ceased. 

From  the  experience  of  the  year*  it  is  evident  to  our  mind  that  there 
was  no  second  generation*  and  that,  therefore,  the  previous  observa- 
tions in  the  West  have  been  confirmed  on  this  point.  Both  Mr,  Smith's 
examination  and  our  own  office  notes  are  entirely Jiegative  in  throwing 
i'urtlier  light  on  the  method  of  hibernation,  and,  as  we  knQw  from  our 
fonner  experience  that  the  full-grown  larvae  are  found  early  enough  in 
the  season  to  injure  the  buds  of  fruit  trees — the  best  evidence  that  they 
liuve  hibernated— and  as  the  larval  hibernation  is  by  far  the  most  com- 
mon among  the  Cut- worms,  we  are  still  of  the  opinion  that  the  species  so 
lal>emate8  as  a  rule,  even  in  Kew  York  State. 

Tliis  does  not,  however,  preclude  the  hibernation  of  some  of  the  later- 
«leveloped  moths,  and  the  fact  that  neither  moths,  eggs,  nor  young  larvae 
were  found  in  October  must,  we  think,  be  explained  on  two  grounds,  (1) 
("itlier  limited  and  insufficient  search,  or  (2)  their  occurrence  in  adjacent 
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localities  or  on  other  plants.  There  are  no  fixed  rales  which  can  always 
be  depended  on  in  the  life  habits  of  these  insects,  as  exceptional  occur- 
rencos,  such  as  this  wide-spread  injury  to  onions  around  Goshen,  are  veiy 
probably  due  to  exceptional  conditions.  Thus,  while  the  normal  habit 
may  be  to  hibernate  in  the  larva  state,  exceptional  climatic  conditions 
may  bring  about  an  exceptional  hibernation  of  the  moths.  This  would 
seem  to  have  been  the  case  in  this  instance,  more  especially  as  the  laud 
in  which  they  occurred  has  for  the  last  few  years  been  planted  to  onions 
season  after  season.  Unless  the  onion  fields  were  allowed  to  get  quite 
weedy  in  the  fall  (which  is  not  the  case)  the  larvse  could  not  well  develop 
so  as  to  hibernate  in  any  quantities  in  the  field,  and  the  methods  of  cult- 
ure, as  well  as  the  condition  of  the  larvsB  in  June  and  their  absence  in 
October,  all  point  to  spring  hatching.  The  worms  had  not  been  seen  be- 
fore, and  the  moths  most  probably  concentrated  on  the  fields  in  the 
spring.  We  have,  however,  no  records  of  captures  of  the  moths  later 
than  September  10. 

We  regret  not  to  be  able  to  give  a  description  of  the  eggs  or  of  the 
place  of  oviposition,  but  it  is  not  at  all  improbable  that  they  are  laid 
on  many  difierent  plants  or  even  upon  shrubs  which  the  larvse,  on  hatch- 
ing, abandon. 

SEMEDIES. 

In  our  last  report  the  subject  of  remedies  for  Gut-worms  was  considered 
in  a  general  way  as  applying  to  all  of  the  species  there  treated  of^  and  in 
this  particular  case,  the  circumstances  beiug'  more  or  less  peculiar,  our 
general  recommendations  must  be  somewhat  modified  to  suit.  We  nave 
said  nothing  about  the  peculiar  conditions  connected  with  this  Goshen 
outbreak,  nor  have  we  mentioned  the  remedies  tried  by  the  onion-grow- 
ers, as  these  are  described  both  by  Mr.  Smith  and  Mr.  Bennett  in  their 
reports,  which  follow. 

We  believe  that  the  crop  can  be  grown  successfully  even  in  a  marked 
cut- worm  season  by  adopting  the  following  measures : 

As  a  preventive  we  would  treat  the  land  early  in  spring  with  a 
mixture  of  lime  and  ashes  (preferably  wood  ashes).  This  mixture  should 
be  spread  lightly  over  the  land,  after  plowing,  and  harrowed  in. 

If,  after  the  seed  is  sown  and  the  plants  have  begun  to  come  up,  the 
worms  still  appear  and  threaten  damage,  we  would  employ  the  poisoned 
ball  system  described  on4)age8  299  and  300  of  our  last  annufd  report. 
This,  in  brief,  consists  in  placing  along  the  rows,  at  a  distances  of  15  or 
20  feet  apart,  sqiall  bunches  of  freshcut  grass  or  other  green  plant  (cab- 
bage leaves  where  available),  which  have  been  previously  sprinkled  with 
dilute  Paris  green  or  London  purple.  By  this  means  nearly  all  of  the 
worms  can  be  destroyed  with  a  minimum  of  trouble. 

If,  as  is  very  improbable,  the  worms  should  still  appear  in  great  num- 
bers, by  migration  from  surrounding  fields,  we  would  sprinkle  the  fields 
at  night,  while  the  worms  are  at  work,  with  a  dilute  emulsion  of  kero- 
sene. Mr.  Smith.  shaFS  that  pure  kerosene  has  been  tried  at  Goshen 
with,  the  effect  of  killing  the  worms  and  simply  blackening,  but  not 
killing,  the  onion  tips.  We  are  not  satisfied,  however,  that  the  free 
use  of  pure  kerosene  would  not  seriously  injure  the  plants,  and  we 
recommend  instead  an  emulsion  as  being  safer  and  much  cheaper,  while 
just  as  effective  ia killing  the  worms.  The  kerosene  is  emulsified  with 
soap  or  milk  in  ordeF^tliat  it  may  be  readily  diluted  with  water.  Foi 
the  proper  preparation  and  application  of  the  emulsion  a  good  foroe- 
pump  is  needed,  but  beyond  this  no  apparatus  is  necessary.  The  hfiBi 
formula  for  this  preparation  is  that  given  on  page  331  of  our  last  annual 
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report  There  is  little  doubt  but  that  by  a  thorough  spraying  of  the 
fields  at  nu^ht  with  this  mixture  the  worms  can  be  destroyed  by  whole- 
sale. It  should  be  used  most  thoroughly  at  the  x>oint8  in  the  field 
where  the  worms  are  first  noticed  to  work,  and  from  which  they  spread 
to  surrounding  portions.  The  first  appearance  should  be  watched  for 
with  the  greatest  care,  and  should  be  followed  by  the  most  energetic 
efforts  to  destroy  them. 

We  now  give  the  reports  submitted  by  Mr.  Smith  and  Mr.  Bennett, 
premising  that  in  the  case  of  the  latter  gentleman  we  do  not  indorse  all 
of  his  suggestions,  but  give  them  for  what  they  are  worth  as  coming 
from  a  practical  gardener.  As  will  be  noticed,  these  suggestions  are 
not  supported  by  any  evidence  of  actual  experiment  in  the  onion  fields. 

BEPOBT  OF  JOHN  B.  SMITH* 

JUNS  18, 1885. 

Dkak  Sib:  In  porsnance  of  jonr  letter  of  instrnctioiiB  of  the  15th  instant  I  went  to 
Goshen  yesterdAy.  I  had  notified  Mr.  Greene,  who  met  me  at  the  depot,  and  piloted 
me  aroond  amon^  the  farms  most  infested. 

Onion  farming  is  here  carried  on  extensively  in  low  meadows,  drained  swamp  land, 
and  the  like,  and  several  hundreds  of  acres  form  one  vast  onion  field.  The  persons  en- 
gaged in  onion  fjEumine  are  largelv  smaU  holders,  cultivating  1,  2,  er  3  acres,  oir 
thereabouts,  and  dependent  upon  this  crop  for  support.  The  crop  requires  constant 
care,  but  no  severe  labor,  and  the  whole  family,  uoqi  the  baby  up,  turn  out  to  help. 

Looking  upon  this  vast  field  from  a  ridge,  it  appeared  bean  ti  fully  green  in  places, 
vaiiegatMl  by  uglv  bare  patches,  sometimes  an  acre  or  two  in  extent.  These  patches 
represent  the  work  of  the  Cut-worm,  of  which  I  sent  you  a  large  number  of  specimens 
by  yesterday's  maiL 

Everywhere  through  the  fields  were  men,  women,  and  children,  engaged,  as  inves- 
tigation proved,  in  hunting  Cut-worms,  and  with  such  success  that  three  little  girls 
had  picked  in  the  moining  a  three-quart  pail  full.  In  one  spot,  less  than  15  inches 
square,  I  saw  40  full-grown  larvn  taken,  and,  while  they  are  not  everywhere  so  abun- 
dant, yet  one  could  gather  hidf  a  dozen  by  simply  turning  over  the  earth  for  a  short 
distance  along  a  row. 

There  is  only  one  roecies.  The  difference  in  size,  difference  in  color  at  various  stages, 
and  difference  in  habit  at  different  periods  of  growing  led  to  the  idea  that  more  than 
one  species  was  engaged  in  the  work.  I  ascertained  by  inquiry  f^om  several  formers 
that  the  larva  appeared  some  two  weeks  since,  or  as  soon  as  the  onions  had  fairly 
started,  and  were,  when  noticed  first,  between  one-fourth  and  ono-half  an  inch  in 
lengthh-most  of  them  nearer  to  the  latter  measurement.  At  this  poriod  of  their  lives 
they  were  difficult  to  distinguish  from  the  earth  in  which  they  hid ;  but  early  in  the 
evening  thev  came  out,  climbed  to  the  tops  of  the  stalks,  and  ate  downward.  They 
were  in  such  numbers  that  one  man  said  he  was  fairly  discouraged  looking  at  them. 
There  was  a  larva  to  every  stalk,  and  sometimes  more  tnan  one.  Curiously  enough  few 
tried  poisons,  but  every  one-tumed  out  what  force  he  could  muster,  and  all  night  long, 
\^  the  lipht  of  lanterns,  gathered  Cut-worms.  As  the  worms  incrca!>ed  in  size,  they 
ceaaed  cUmbing  and  cut  off  the  stalk  at  the  surface  ef  the  ground ;  this  chanc;e  of 
habit  is  very  easily  explained  by  the  fact  that  the  slender  onion  stem  wonld  not  bear  ' 
the  weight  of  a  fat  grub.  Still,  with  all  their  exertions,  the  farmers  did  not  succeed  iu 
subduing  the  enemy,  and  many  small  farmers  lost  their  entire  crop,  a  loss  of  some  f200 
to  the  acre.  It  was  observed  that  the  insects  started  from  centers,  and  spread  in 
every  direction  from  those  points.  Some  renins  noticed  this,  and  aidvised  isolating 
these  patches  by  ditching.  This  was  tried  and  proved  successful  to  a  great  extent 
where  the  sides  of  the  ditches  were  made  perpendicular.  The  earth  is  friable,  and  the 
insects  could  not  get  out  of  a  ditch  12  inches  deep.  Some  patches  were  saved  in  this 
way ,  others  had  already  been  invaded  and  were  destroyed.  Some  few  escaped  alto- 
getner,  bnt  these  were  few  indeed.  I  noticed  also  that  weedy  fields  were  less  injured 
than  clean  fields,  probably  because/thero  being  a  greater  abundance  of  feod,  the  dam- 
age to  the  staple  was  less  severe.  The  onion  is  easily  run  out  by  weeds,  and  growers 
keep  their  fields  as  clear  of  these  intruders  as  they  possibly  can.  The  cleanest  fields, 
however,  suffered  most,  because  there  was  nothing  to  eat  save  onions,  and  strong  fia- 
vor  was  no  objection  to  the  worm. 

A  few  experiments  looking  to  their  destruction  had  been  made.  One  man  used  Paris 
green,  bnt  without  much  success,  because  the  onion  offers  very  little  surface  for  an 
adherence  of  the  poison.  Another  used  pure  kerosene,  applying  it  to  six  rows  by 
bmshing  the  tips  with  a  brush  dipped  in  the  oil.  He  ^tnered  grubs  from  other  por- 
tions of  ills  field  until  4  a.  m.,  then  examined  these  six  rows  and  found  nothing  on 
them,  but  larvas  between  the  rows,  lying  on  their  backs,  apparently  gasping  for 
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breath.  Next  day  he  saw  nothing  of  these  name  larvae,  and  he  gaye  up  the  experi- 
ment. Tho  kerosene  blackened  the  onion  tips,  but  did  not  aiTect  the  plant  other- 
wise, and  I  was  assured  that  even  pure  kerosene  might  be  applied  with  safety  to  the 
plant.  This  seems  to  indicate  a  remedy,  for  kerosene  applied  with  a  sprinkler  when 
the  worms  are  yonng  and  climbing  (in  the  night,  of  oourse)  would  kill  the  vast  ma- 
jority of  them.  I  tried  the  effect  of  the  oil  on  a  few  specimens,  and  find  its  action 
rapid  and  complete,  even  on  the  fnll-^rown  larva.  The  younger  generation  woald 
donbtlcss  bo  still  more  snsceptible.  Not  the  onion  alone  suffers  from  the  attacks  of 
this  insect ;  it  it^  everywhere,  on  all  crops,  thoush  nowhere  so  abundant  as  on  the  onion 
meadows.  The  specimens  sent  yon  will  enable  yon  to  determine  if  the  specien  is 
known ;  if  not,  there  are  sufficient  to  rear.    I  have  kept  none  but  a  few  alcoholic 

riimens  myself.    I  found  in  the  fields  a  single  larva  parasitieed,  and  send  yon 
parasites.    The  &rmer«  are  soared,  for  it  means  distress,  and,  to  some,  absolate 
rDverty.    I  gave  them  such  encouragement  as  I  could,  and  made  such  suggestions  as 
oonld  for  the  destruction  of  the  worms.    Btill,  the  damage  has  been  done,  and  prob* 
ably  a  few  days  more  will  witness  their  transformation  into  the  papa  state. 

Last  year  they  appeared  in  the  fields  in  some  numbers,  but  created  no  alarm  and 
did  no  very  great  damage. 

Some  parts  of  these  fields  are  also  Infested  with  the  larva  of  an  Onion-fly  (Amtko- 
myia)f  but  this  damage  they  can  stand.    Nearer  to  Turner's,  some  6  or  8  miles  from 
Qoshen,  the  fiy  Is  said  to  be  more  destructive  than  the  Cut-wonn. 
Very  respectfully, 

JOHN  B.  SMITH. 
Profl  C.  V.  RiLXT, 

U,  3,  EnUnnoloJifiit,  WoihingUm,  D.  O, 

REPORT  OF  THOMAB  BENNETT. 

Sib  :  On  the  22d  instant,  b^  your  advice.  I  went  to  Goshen,  Orange  County,  New 
York,  to  see  what  I  could  do  in  the  way  of  killing  the  Ouion  Cut-worms  which  ars 
doing  so  much  damage  there  at  present^  As  you  directed,  I  called  on  Mr.  Robert 
Toung,  who  lives  in  tne  infested  district. 

Thu  place  is  called  Durlingville,  and  lies  about  4  miles  aoathweat  of  Ooahen.  The 
onion  district  is  a  large,  almost  level  peat  bog,  nearly  surrounded  by  hills,  about  U 
miles  long  and  about  ihe  same  in  width.  The  public  road  passes  nearly  through  the 
center,  and  soon  rises  and  passes  over  a  low  hill  or  bluff  which  gives  a  beautiful  viev 
of  the  surrounding  locality.    This  peat  bog  is  variously  stated  at  from  7  to  10  feet 


deep,  and  in  some  places  much  more,  and  was  formerlv  almost  covered  with  water, 
which  gave  it  the  name  of  the  "drowned''  lands ;  but  oy  a  system  of  ditching  it  his 
been  dried  and  found  to  contain  the  elements  of  great  fertility,  not  only  to  farm  bat 


also  to  garden  crops. 

These  lands  were  formerly  owned  by  a  few  persons,  who  disposed  of  them  to  a  col- 
ony of  poor  people,  who  purchased  -a  few  acres  according  to  their  means.  Among 
the  former  land-owners  Is  Mr.  Kobert  Young,  who  lives  upon  this  bluffy  a  kind  m 
paterfamilia$  to  the  colony. 

So  far  they  have  found  the  onion  a  very  profitable  crop,  and  for  several  years  have 
grown  it  almost  to  the  exclusion  of  everything  else* 

The  people  were  all  bus^  at  work,  each  family  busilv  engaged,  some  weeding, 
others  using  small  hand  cultivators  between  the  rows  of  onions,  but  by  far  the  greater 
number  were  busily  engaged  in  hand-picking  the  Cut- worms  or  grubs,  which  lie  a 
little  under  the  surface  of  the  ground.  This  all  must  do  in  onler  to  save  the  crop 
and  keep  down  the  great  increase  of  thia  most  destructive  pest,  for  as  yet  they  have 
learned  nothing  better. 

The  Onion  Cut-worm  when  fully  grown  is  about  li  inches  long,  works  only  at  nishfc, 
and  during  the  day  lies  Just  under  the  surface,  from  1  to  U  inches  deep.  Bj  > 
slight  draw  of  the  hand  these  worms  or  caterpillars  are  easily  found  ana  can  be 
picked  up  into  small  vessels,  carried  away  and  destroyed.  They  are  there  in  great 
numbers.  It  is  very  common  for  a  family  to  pick  10  or  12  quarts  by  day  and  the  same 
number  at  night  by  the  light  of  lamps.  These  most  industrious  people  have  to  work 
night  and  day  to  keep  down  these  pests  and  save  their  croi>s.  At  night  the  worms 
are  all  either  crawling  over  the  ground  or  up  on  the  onion  leaves  eating  them.  Some 
of  the  larger  ones  out  the  stems  close  to  the  ground,  and  the  young  onion  not  having 
formed  a  bulb  does  not  grow  again.  It  seems  this  pest  is  only  in  the  beginning  of  its 
career,  for  last  year  the  damage  done  was  much  less  than  this  year,  and  according  to 
appearance,  if  there  is  not  a  stop  put  to  ite  progress,  these  people  must  cease  to  ffio^ 
onions  altogether.  But  it  is  to  be  hoped  the^  are  near  relief,  for  these  pests  and  all 
others  of  a  like  kind  are  easily  destroyed  if  taken  in  time  and  the  proper  mean* 
applied.  It  is  a  beautiful  sight  to  st«nd  on  the  bluffs  and  look  east  and  west  and 
see  the  plain  covered  with  this  valuable  esculent,  but  for  the  red  patches  here  and 
there  which  mar  the  scene.  After  due  examination  I  saw  that  nothing  ooold  ^ 
done  this  year  to  kill  the  woimii  in  the  ground  without  involving  too  : 
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p6]ifle»  nioli  M  spreading  » thick  coating  of  udt  orer  the  gronnd,  Sui.  I  therefore 
tried  hard  to  find  a  repellent  or  preventire  to  keen  them,  if  possible,  from  either 
climbing  on  or  cutting  the  plants.  This  conld  be  aone  only  by  dnsting  or  sprink- 
lins.  I  therefore  ma<&  powaers  of  different  strength  with  lime  and  coal-tar.  which 
are  obnoxious  to  most  msects,  ayoiding,  however,  making  them  too  strong  lest  the 
crop  might  be  injured.  The  people  all  a^^reed  with  me  that  if  these  powders  bad  been 
pat  on  about  three  or  four  weeks  preyious,  when  the  skin  of  the  oaterpillars  was 
young  and  tender,  it  would  haye  killed  them  and  saved  the  crop ;  but  it  was  hanl  to 
make  it  stick  without  wetting  the  leaves,  and  thepeople  in  their  present  disheartened 
state,  I  knew,  would  not  undertake  to  do  it.  This  wetting  conld  have  been  done 
easilv  from  the  ditches  when  the  plants  were  about  3  or  4  inches  high  and  the  gmbh 
small  and  tender,  but  now  at  this  date  the  jonng  onions  are  larse.  over  a  foot  higb, 
and  spread  about,  and  the  watering  would  involve  a  great  deal  of  labor.  I  next  made 
Bolntions  of  alum  and  alao  of  niter  (nitrate  of  potash)  separately,  and  combinotl  in 
eqnal  proportions— made  my  formulas  by  weighing  the  quantity  and  meaMurin;^  tlu; 
water.  This  also  was  only  partially  sueoessfm,  and  of  course  I  oonld  not  reoumuiend 
ir.  I  next  tried  a  solution  of  toft  soap.  which|  by  reason  of  the  caustic  potash  ^  lilch 
it  contains,  is  an  excellent  insecticide.  This  proved  very  good.  I  sprinkled  the 
solution  on  six  rows  across  a  lot  by  means  of  a  whitewash  bn»h,  and  when  we  went 
out  at  night  to  trjr  its  effects  we  could  only  find  three  small  worms  eating  on  the  six 
rows.  I  made  tms  solution  on  the  34th  instant,  at  11  a.  m..  and  to  try  its  effect  I 
wetted  about  half  a  pint  of  the  worms  on  ftpieoe  of  old  sacking  cloth,  and  xu  about 
twentv  minntee  they  all  appeared  dead.  Tnis  gave  R'eat  encouragement.  I  kept 
them  till  next  day  and  on  ooming  away  at  9  o'cfock  all  who  saw  them  agreed  they 
were  dead.  Certainly  the  solution  was  strong— about  a  quart  of  soft  soap  to  about 
7  quarts  of  water.  I  also  tried  a  strong  solution  of  kerosene  and  soft  soap— 1  pound 
of  soap  boiled  in  3  c^uartsof  water  and  1  quart  of  kerosene  added  and  stimd  into  it. 
I  put  1  quart  of  this  mixture  to  4  quarts  of  water  and  sprinkled  it  on  with  a  bnu^. 
I  tnought  perhaps  the  kerosene  would  kill  the  onions,  bat  it  did  not,  and  what  ap* 
peaiB  strange,  it  did  not  seem  to  have  much  better  effect  than  the  solt  soap  alone, 

I  also  testoa  soft-soap  and  Paris  green,  soft  soap  and  tar-lime  powder.  These  were 
verr  good,  but  eould  not  say  that  onions  were  entirely  free  from  worms. 

The  remedies  I  have  reoommended  are  as  follows : 

Soon  after  the  ooion  crop  has  been  fathered  let  a  good  coating  of  gas-house  Ume 
and  salt  be  spread  over  the  ground.  Xet  theae  lie  two  or  three  weeks  and  thsn  be 
lightly  plowed  in  and  harrowed  thoroughly  so  as  to  mix  well  with  the  solL  Also 
the  drains  or  open  ditches  must  be  cleaned  up  in  the  fall  of  all  grass  and  weeds,  and 
the  sod  which  nad  been  suffered  to  grow  out  4  or  5  feet  in  some  places  must  be 
plowed  off  or  skinned  off  with  the  ^mIo  and  then  burned.  I  was  told  they  must 
leave  a  foot  or  more  to  keep  the  frost  from  crumbling  down  the  edge.  **  Very  well," 
I  aaid.  "  then  let  a  sprinkling  of  salt  or  gas-house  lime  be  put  over  the  sod  as  well  as 
over  tne  rest  of  the  ground.''^  These  ashes  must  be  gathered  up  and  kept  dry  till 
spring  and  though  not  nearly  so  good  as  wood  ashes  will  serve  a  good  purpose.  In 
early  spring,  or  before,  these  people  must  procure  a  sufficient  quantity  of  wood  ashes 
and  mix  in  Uie  proportion  of  about  one  ol  wood  to  about  four  of  sod  ashes,  and  this 
quantity  then  well  mixed  with  at  least  one-half  its  bulk  of  fresh  slaked  lime.  After 
plowing  in  the  spring  and  just  before  sowing  the  seed,  these  ashes  and  lime  must  be 
spread  over  the  rround  and  harrowed  in.  It  would  also  be  the  better  at  the  same 
tune  for  another  ught  dressing  of  salt.  The  gas-house  lime  must  be  in  a  fine  state,  and 
not  put  on,  as  we  often  see  it,  in  large  lumps. 

To  those  who  cannot  get  enough  of  ga»-house  lime,  I  have  recommended  a  good 
substitute,  namely,  gas-tar.  This  can  easily  be  reduced  to  a  fine  powder  by  running  it 
into  a  bed  of  sand^  sawdust,  or  dry  peat  gathered  from  the  surface  with  hoes.  Aner 
absorbing  all  it  will  take  in,  it  can  easily  be  reduced  to  a  fine  powder  and  can  be 
opread  equally  and  very  readily  over  the  ground.  This  also  will  destroy  both  eggs 
and  larva  of  sll  moths  and  other  insects. 

Both  lime  and  ashee  are  excellent  as  a  manure  for  onions,  and  I  think  togetlier  with 
the  salt  and  gas  lime,  which  will  be  given  in  the  fall,  will  yield  a  pleuttful  crop 
without  the  stable  or  New  York  manure ;  besides,  insects  cannot  breed  in.  these  mate- 
riala. 

To  those  who  oannot  procure  the  above-mentioned  remedies  I  would  earnestly 
recommend  a  change  of  crop,  for  one  year  at  least,  especially  in  those  plats  which  are 
badly  infested  with  either  Gut-worm  or  maggot. 

I  have  no  doubt  but  great  nuiubers  of  the  parent  moths  could  be  trapped  during 
the  summer  by  flambeaus  and  torches  and  four-£soed  lanterns,  but  I  think  this  wiU 
not  be  necessary  if  the  means  of  the  destruction  of  the  worms  which  I  have  recom- 
msoided,  be  fully  carried  out. 

I  am,  aifi  moat  respeotfolly  yours,  

THOMAS  BJfiMMKTr. 

Pxo£  a  y .  Burr, 
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THB  BTBAWBBBBY  WEBYIK 

{AwthanomuB  muioulM^  Say.) 

Order  Coleoptbba;  Family  Ouecetlionidjb. 

[Plate  Vll;  Figs.  6  and  7.| 

PAST  HI8T0BY. 

The  first  reference  that  we  have  been  able  to  trace  to  this  insect  as 
injurious  to  the  Strawberry  will  be  foand  in  the  Monthly  Beport  of  tbe 
Department  for  fTovember-Decembery  1871,  where  Mr.  Glover  gives  an 
account  of  its  appearance,  with  the  statement  from  Mr.  B.  Bryan,  Silver 
Hilly  Md.y  that  the  weevUs  were  injuring  his  strawberries  soon  after 
these  were  blooming,  the  beetle  piercing  the  blossom-buds  and  the  foot- 
stalks of  the  blossom-bud.  The  insect  was  there  referred  to  by  the 
name  otAnthonamus  signatusj  Say  {bisignatus  Schodnh.).  He  also  showed 
that  no  vestiges  of  the  egg  or  larva  could  be  found.  In  May,  1873,  we 
found  it  quite  iiyurious  on  Mr.  H.  Weaver's  farm  near  Saint  Louis, 
and  our  notes  show  that  the  isjuiy  was  done  to  the  blossoms,  although 
the  strawberries  were  at  the  time  out  of  bloom ;  that  when  the  weevils 
are  not  at  work  they  hide  in  the  flower :  and  that  they  were  also  occa- 
sionally found  in  the  blossoms  of  the  Blueberry.  Ten  years  later,  or  in 
1883,  Prof.  A.  J.  Oook  published  an  account  of  its  injuries  in  the  report 
of  the  Michigan  State  Horticultural  Society  for  1883,  where  he  states 
that  it  was  ruining  the  crop  on  Mr.  William  Chapman's  place  at  Phcdnix. 
Keweenaw  County,  Michigan,  in  July  of  that  year,  buti  that  it  disap- 
peared about  August  1.  Since  then  Professor  Cook  has  made  no  men- 
tion of  it,  fit)m  which  we  infer  that  it  has  not  again  appeared  in  injurious 
numbers.  Prof.  S.  A.  Forbes,  in  his  extensive  article  on  the  insect  ene- 
mies of  the  Strawberry,  published  in  the  Thirteenth  Beport  of  the  State 
Entomologist  of  Illinois  (1883),  mentioned  this  species,  but  added  ne 
new  fBuQtSy  simply  quoting  Professor  Cook's  article. 

INJUBY  IN  1886. 

During  the  summer  of  1884  this  Strawberry  Weevil,  or  Strawberry 
Anthonomus,  made  its  appearance  in  a  new  locality,  this  time  at  lioss- 
ville,  Staten  Island,  K  Y.,  on  the  farm  of  Mr.  Samuel  G.  Winant.  Mr. 
Winant's  crop  was  damaged  to  the  amount  of  about  $1,500.  In  May, 
1885,  the  beetle  again  appeared  in  countless  numbers  in  the  same  local- 
ity and  spread  to  adjoining  gardens.  It  was  at  this  time  that  our  at- 
tention was  Urst  called  to  this  outbreak,  and  we  entered  into  corre* 
8[>oudence  with  Mr.  Winant  and  had  Mr.  Smith  make  examination  of 
the  circumstances  in  the  field. 

Mr.  Winant,  writing  under  date  of  June  15,  made  the  following  state* 
lueut: 

*  *  *  Please  find  inclosod  a  sample  of  the  Strawberry  Beetle.  They  attaok  t^i» 
bearing  stems  Just  nndcr  tbe  baU  hv  boring  a  hole  in  tbe  stem,  and  tbe  forrain;;  berry 
drops  to  the  ground  or  dries  np.  Tbose  wbicb  escape  and  open  into  white  blos!K>m« 
are  attacked  and  pierced  by  those  insects.  Early  in  tbe  spring  of  1864  I  was  offervH 
^,000  for  my  srop,  but  in  a  few  days  this  party  declined  to  tale  it  on  account  of  tlt« 
damage  done  bv  tnese  insects.  At  first  I  supposed  it  was  caused  by  frost.  My  two 
•ores  of  Bharpiess  strawberries  are  entirely  used  up.  If  ^1  that  are  now  left  were 
ripe  at  onoe  I  am  positire  it  would  not  amount  to  a  quart  to  the  acre.    This  is  a  rery 
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•trious  matter :  there  are  many  other  grovors  in  this  place  that  are  badly  troubled 
by  this  peat.  The  strawberries  will  be  cat  short  and  will  amount  to  thonsands  of 
dollars'  loss  om  aooonnt  of  these  pests.  If  we  do  not  find  a  remedy  to  exterminate  them 
they  will  be  so  nnmerons  by  another  year  that  they  will  take  the  entire  crop,  not 
only  here  bnt  in  many  other  places,  for  they  have  made  their  appearance,  I  am  told, 
iD  New  Jersey.    •    •    •    They  are  now  (June  15)  quite  hard  to  find. 

Further  facts  may  be  praihered  from  the  following  extract  from  an 
article  published  in  the  WesMM  (Staten  Island)  Times  of  about  June 
13,1885: 

The  Strawberry  Beetle  still  continues  its  rava^,  and  gradually  spreads  from  farm 
to  farm,  and  unless  something  is  done  to  check  its  career  it  is  doubtful  whether  any 
strawberries  can  be  raised  in  the  town  of  Westfield  two  years  hence.  Two  reais  ago 
they  made  their  first  appearance  on  Mr.  8.  G.  Winant's  vines ;  last  year  they  destroyed 
more  than  half  his  crop,  and  this  year  they  have  utterly  destroyed  his  entire  crop  of 
Sbarpless.  Mr.  Winant  thinks  he  will  not  be  able  to  pick  one  crate  of  berries  from 
2  acres  of  yery  yigorous  vines,  and  a  careful  inspection  of  the  vines  convinces  us  that 
he  has  not  overeetimated  the  dunage. 

Mr.  Robert  Barton,  who  lives  on  an  adjoining  farm,  has  half  an  acre  of  vines,  and  will 
not  have  berries  enoush  for  his  own  table. 

The  beetles  appeaiea  last  year  on  Isaac  Worths  and  John  Kern's  vines,  and  this  year 
rhey  have  destroyed  about  one>ha]f  of  Mr.  Kern's  crop,  and  have  entirely  destroyed 
H  acres  of  Mr.  Wort's  old  beds  so  that  he  has  plowed  them  up.  Mr.  Winant  has  also 
begun  plowing  under  some  of  his  finest  vines.  This  pest  seems  to  be  limited  to  a 
small  territory  lying  between  Kreischerville,  Rossvillo,  and  Pleasant  Plains,  but  it  is 
slowly  enlarging  its  sphere  of  usefulness  (T),  and  has  this  year  made  its  first  appear- 
SDce  on  a  number  of  other  farms. 

Our  growers  have  tried  experiments  with  a  view  to  destroying  the  beetle :  but  they 
cannot  use  poisons  without  destroying  the  fruit,  and  they  know  so  little  of  the  nature 
and  habits  of  this  beetle  that  they  are  working  entirely  in  the  dark.  The  Strawberry 
Beetle  is  black,  one-sixteenth  to  one-eighth  of  an  inch  in  length,  and  pierces  the 
stems  Just  below  the  blossoms.  The  blossom  invariably  dies  from  the  wound.  In 
examining  a  field  where  they  have  been  at  work,  it  is  no  unusual  thing  to  see  a  stem 
that  originally  bore  fifteen  or  twenty  blossoms  standing  perfectly  bare. 

HABITS  Ain>  NATT7BAL  mSTOBT. 

Mr.  Smith  visited  Mr.  Winant  on  Jnno  15,  and  his  observations  are 
given  in  his  own  words,  as  follows : 

In  the  strawberry  patch,  about  2  acres  in  size.  I  found  perfect  imajgines  of  the 
AnUumomuM  in  abundance  on  the  few  remaining  blossoms.  I  send  in  the  box  some 
samples  of  the  work  done  by  the  insect,  and  also  a  vial  containing  a  number  of  liv- 
ing specimens,  many  taken  m  ooitu.  All  were  on  the  blossoms,  and  on  many  blos- 
soms there  were  three  or  four  beetles,  and  all  the  remaining  flowers  were  more  or  less 
eaten.  A  large  proportion  of  the  berries  grown  by  Mr.  Wmant  are  the  '*  Sharploss" 
variety,  and  this  is  most  severely  attnokcd.  Scarcely  a  berry  had  set,  and  most  of 
the  plants  showed  the  firuit  stalk  with  several  dried-np  buds,  as  you  will  see  by  the 
specimens  of  which  I  send  a  number  in  the  box  referred  to. 

My  observations  and  questions  have  civen  me  the  following  information ;  Previous 
to  1884  the  insect  had  not  been  observeo,  and  had  certainly  done  no  appreciable  dam- 
age. In  the  spring  of  1864  it  appeared  in  large  numbers  and  at  once  attacked  the 
buds,  piereing  the  stem  a  short  distance  below  the  bud,  sometimes  causing  the  bud  to 
drop,  or  undn  to  shrivel  and  dry  up.  The  spocimens  in  the  box  show,  better  than  I 
can  describe,  the  work  of  this  insect.  Abont  half  the  crop  was  taken  last  year  (1884) ; 
this  year  berries  of  the  Sharpless  variety  are  a  rarity.  The  vinos  aro  fine  and  thrifty 
and  nothing  bothers  them  exceT)t  this  pest.  It  is  said  to  be  confined  to  a  limited  dis- 
trict, but  I  Delieve  it  has  simply  been  overlooked  elsewhere,  and  not  reported,  for  I 
have  for  some  time  heard  complaiots  at  second  or  third  hand  of  an  insect  working  as 
this  does.  The  beetle  first  appeared  this  season,  some  throe  weeks  ago,  with  the  first 
buds  of  the  "  Sharpless,"  and  has  continued  since,  movin<2r  from  place  to  place  as  it 
completes  its  work  of  destruction.  I  searched  carefully  for  eggs  anrl  larvte  in  the 
buds  that  had  been  cut  off,  bnt  without  success.  I  send  some  of  the  buds  in  the  boX| 
hoping  you  may  have  better  success. 

This  sums  up  the  inforinatlon  obtainable  as  to  its  history  and  habits.  The  beetia 
baa  always  been  taken  commonly  enough  sweeping  in  floweiy  meadows.  Not  aU  the 
varieties  of  strawberries  are  equally  subject  to  attack.  The  *<  Sharpless,"  and  all 
those  varieties  which  like  it  are  "  perfect"  bearers, and  have  similar  fiowexs,  suffer 
' — ^     The  "MaiMhsster,"  <' Jexiey  Quse&i''  ''Oyp^/'  and  othsoEs  of  tba  so-oails4 
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'*  pIstillAto  ^  Tttrietles/ which  ftre  imperfect  bearen,  are  leae  subject  to  (though  not  es* 
empt  from)  attack.  Until  the  *<  Shiurpless  "  and  its  nearer  alllee  are  all  deetroyed  tiM 
others  are  not  attacked.  It  seems  also  that  only  bnds  and  flowers  are  i^Jored  by  the 
beetle,  and  where  a  strawberry  has  fairly  started  it  is  safe.  Farther,  it  seems  tliat 
only  bads  are  wTered  from  the  stalk,  the  flowers  being  simply  eaten  oot  and  de- 
stroyed. 

At  this  time  the  buds  are  all  gone,  only  straggling  flowers  appear,  and  boro  ami 
there  a  borry  snggests  what  might  have  been. 

The  probabilities  are  that  the  eggs  are  deposited  in  tbe  bads  and  that  the  larva 
undergoes  its  transformations  in  those  that  fail  to  the  ground. 

Later  in  the  season  Mr.  Smith  made  another  trip  to  Stateu  Island, 
under  instmotionSy  in  order  to  learn  something  oonoeming  the  earlier 
states  of  the  insect  He  visited  Mr.  Winant  on  October  6  and  spent  some 
time  in  the  field,  bat  the  most  careM  search  in  and  on  all  parts  of  tbe 
plants  failed  to  show  any  traces  oran j  larva  which  ooold  with  any  de- 
gree of  probability  be  connected  with  this  beetle.  On  the  contrary,  the 
plants  were  remarkably  healthy  and  vigorous,  the  only  insects  fonud 
being  a  few  specimens  of  the  adnlt  of  one  of  the  Strawberty  Boot* worms 
{Pa/ria  aterrima)^  close  to  the  roots  underground,  evidently  in  winter 
quarters,  and  three  specimens  of  the  larvae  of  the  Strawberry  CrowD- 
miner  (hitherto  known  as  Anarsia  lineatella). 

With  a  view  of  endeavoring  to  arrive  at  some  knowledge  of  the  pos- 
sible larval  habits  of  the  species  we  shall  presently  consider  its  charac- 
ters and  its  synonymy,  the  variation  which  the  mature  beetle  is  subject 
to,  and  the  known  larval  habits  of  other  species  of  the  genus.  From  the 
facts  set  forth  in  those  connections  it  is  evident  that  the  larval  habits  of 
the  genus  Anthonamus  show  great  diversity  as  to  food-plant,  and  do  not 
offer  any  definite  due  for  the  natural  history  of  the  species  under  con- 
sideration. 

There  is,  however,  a  species  (A.  suturalis)  so  nearly  allied  to  mv$eulwt 
that  even  Dr.  Le  Conte  has  considered  that  the  two  may  possibly  prove 
to  be  the  same,  ll^ow  it  happens  that  we  know  the  larval  habits  of  A. 
9UtHraU$y  and  the  important  bearing  which  this  question  of  the  specific 
identity  or  distinctness  of  these  two  forms  has  on  the  habits  of  the 
strawberry  pest,  as  well  as  the  insufiSciency  of  previous  descriptions, 
justifies  the  classificatory  and  descriptive  details  which  we  have  entered 
into  at  the  end  of  this  article,  and  which  lead  to  the  conclusion  that, 
notwithstanding  the  great  similarity  of  the  two  forms,  they  should  be 
considered  as  distinct  species.  We  are  justified,  however,  in  inferring 
that  mu8culu8j  on  account  of  its  relationship  with  suturaliSj  may  ^ilso 
prove  to  have  similar  habits,  f.  «.,  to  breed  in  similar  kinds  of  galls  and 
possibly  in  the  numerous  Phylloxera  galls  on  Hickory. 

Mu8oulu8  is  an  abundant  species  and  is  distributed  throughout  tbe 
Atlantic  States,  occurring  firom  Massachusetts  and  Michigan  to  Florida 
and  Texas.  It  is  to  be  found  throughout  spring  and  summer  on  all  sort.'* 
of  fiowers  and  flowering  trees  and  shrubs,  and  m  winter  time  the  beetle* 
finds  shelter  under  old  leaves  and  other  ddbrin  in  our  wood.^  and  ^^ir- 
dens.  That  it  does  not  breed  upon  the  Strawberry  plant  la  not  uuh 
proved  by  the  failure  of  all  observers  to  find  .my  trace  of  its  larva  i>ii 
that  plant,  but  also  by  the  Cacc  thac  the  beetles  are  abundant  in  locali- 
ties where  strawberries  are  comparatively  rare  or  almost  absent. 

NATTTBAIi  HISTOBY  OF  OTHBB  SPECIES  OF  THE  OBNUS  ANTllOI^OMrS. 

Mr.  B.  D.  Walsh  first  records*  the  flACt  that  three  of  oar  Vorth 
American  spedes  ot  Antlnpnomwi  are,  in  the  liffva  state,  inquilinoos  in 

•  FlMOMdiiigt  Entom.  800.  Philadelphia,  iU,  pp.  647,  619,  and  toL  vi,  p.M6,£ 
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galls  maile  by  other  insects.  He  states  that  A.  suturalU  is  inqnilinons 
in  the  galls  made  by  Phylloxera  carycB-globuli  Walsh,  and  Ph.  oarycB" 
folii  (Fitch))  upon  the  leaves  of  hickory  trees,  and  that  A.  syeophanta 
Walsn,  •  was  bred  by  him  in  large  numbers  from  various  Saw-fly  galls 
on  willows.  A  third  species,  A,  oratasgi  Walsh,f  was  obtained  by  him 
from  a  Gecidomyidous  gall  ((;•  craUjegi-plica^  Walsh)  on  Thorn  {Crataegus 
crus-gaUi). 

We  have  on  several  occasions  bred  A.  iyeophanta  from  the  Saw-fly  galls 
indicated  by  Mr.  Walsh.  Still  more  frequently  we  have  found  upon 
opening  Phylloxera  galls  on  Hickory  (and  particularly  Ph.  oaryce-gum- 
mosa  Biley,  and  Ph.  oarycB-glolmU  Walsh)  specimens  of  the  typical  A. 
suturalU  ;  but  those  so  obtained  show  no  variation  in  the  direction  of  the 
typical  A.  muMoulua  nor  of  its  vsuleties  as  presently  indicated,  and  this 
confirms  the  conclusions  presently  drawn  from  other  considerations, 
that  A*  suturalis  is  specifically  different  from  A.  muiotdua.  We  have 
also  found,  with  Mr.  Schwars,  a  third  species  (A.  flavioamii  Boh.), 
having  close  affinity  with  muioulusy  inquilbious  in  an  undescribed  Ge- 
cidomyidous gall  on  the  leaves  of  aolanum  eleagnifoliwmj  in  Texas. 

We  have  just  seen  that  the  breeding  habits  of  four  species  having 
close  af&nity  with  A.  musculuB  have  been  ascertained,  and  from  this  anal- 
ogy we  might  conclude  that  this  last-named  species  would  also  be,  in 
the  larva  state,  an  inquiline  in  some  gall  made  by  another  insect  un- 
fortunately,  however,  the  << unity  of  habit"  is  by  no  means  preserved  in 
the  genus  Anthonamus^  at  least  so  far  as  our  I^orth  American  species  are 
concerned.  Among  the  species  allied  to  A.  musoulus  there  is  still  one 
of  vrhich  the  breemng  habits  are  known,  viz,  A.  juniperi/MU^  Sanborn, 
which  breeds  in  PodUtma^  a  tough  fungus  on  Juniper  trees.  Among  the 
other  species  we  hardly  need  refer  to  A.  quadrigibbusj  Say,  because  it 
is  only  too  well  known  as  the  Apple  Ourculio,  its  larva  living  within 
apples.  Another  very  large  species,  A.  grandiSj  Boh.,  we  have  reared 
at  this  Department  firom  dwarfed  cotton  boUs  sent  fi^m  Northern  Mex- 
ico by  Dr.  Bdward  Palmer.  Mr.  Schwarz  has  observed  the  ovipodtion 
of  A.  gularis^  Le  0.,  in  the  blossoms  of  Cassia  marylandica  (Bull.  Brook- 
lyn Bnt  Soc). 

Turning  our  attention  to  the  European  species  of  AntJumomus,  we 
find  a  summary  of  the  species  observed  in  the  larva  state  in  the  admira- 
ble work  of  fid.  Ferris,  '<  Larves  de  Gol^opt^res"  (p.  401).  Six  species, 
(A.  pamarumj  pyrij  druparumj  prunij  pedioularhiSj  and  rubi)  are  known 
to  oviposit  in  the  not  yet  opened  blossoms,  chiefly  of  frnit  trees,  the 
larvflB  living  within  the  blossoms  which  they  prevent  from  further  de- 
velopment. A  single  species,  A.  spilotus^  forms  an  exception  to  this  rule. 
It  deposits  one  egg  within  the  young,  not  yet  unfolded,  leaf  of  the  pear 
tree.  Either  by  the  eg^-punoture  of  the  parent  beetle  or  by  the  action 
of  the  young  larva  this  leaf  remains  rolled  up.  thus  forming  an  excellent 
shelter  for  the  larva  which  feeds  upon  the  suDstance  of  the  leaf. 

The  larvffi  of  all  known  species  of  Anthonomns  never  enter  the  ground, 
bnt  transform  to  pupa  within  the  blossom  or  fruit  they  have  attacked. 

HEMEBIBS. 

But  little  was  done  in  the  way  of  experimenting  with  remedies.  The 
agent  of  a  patent  mixture,  known  as  Dr.  Wolfs  Vermin  Soap,  visited 

*  This  apeolM  is  also  olosely  allied  in  shape  and  scolpttire  to  A,  muteulut,  bnt  the 
elytra  ate  not  shining,  and  the  sonlptnre  of  the  thorax  is  yery  coarse. 

t  This  belongs  to  the  gronp  of  ^alAoaomn*.  in  whioh  the  ftinieleiof  the  antenna  is 
6-jointad. 


Digitized  by  VjOOQ IC 


280    REPORT  OP  THE  COMMISSIONEB  OP  AaBICULTURB. 

flie  field,  and  as  we  learn  from  the  WeaMeld  Times  of  Jane  20, 1885,  was 
quite  snccessfiil.  The  report  of  oar  Xndiana  agent,  Mr.  Webster,  how- 
ever, woald  indicate  that  this  remedy  does  not  accomplish  sdl  that  is 
daimed  for  it.* 

As  soon  as  the  life-history  of  the  species  has  been  made  oat  we  may 
be  able  to  indicate  some  «heap  and  wholesale  method  of  extermination, 
but  until  then  we  shsdl  have  to  rely  upon  such  remedies  as  can  be  ap- 
plied to  the  beetles  themselves  while  at  work.  Here  the  difficulty  arises, 
that  the  beetles  are  abundant  everywhere,  and  are  constantly  coming 
to  the  strawberry  patch.  Hence  a  field  treated  one  morning  so  that  all 
of  the  beetles  are  Idlled,  may  the  next  day  be  swarming  with  them  again. 
The  kerosene  emulsion  may  doubtless  be  used  advantageously,  while 
pyrethrum  (either  mixed  with  flour  in  the  proportion  of  1  part  to  16,  and 
dusted  ever  the  plants  while  the  weevils  are  at  work,  or  stirred  with 
cold  water,  at  the  rate  of  200  grains,  or  13.6  grams,  to  tiie  gallon,  and 
sprinkled  on  the  vines)  may  also  prove  serviceable. 

As  repellants,  gas-lime  and  sawdust  impregnated  with  earbolic  acid, 
well  scaittered  through  the  field,  might  prove  of  some  benefit 

OHASAOTEBS  ANB  SYNOITTHY. 

As  already  stated,  this  strawberry  pest  was  referred  by  Mr.  Glover 
to  Anthanamus  signatusj  Say.  and  a  number  of  our  own  specimens  agree 
so  closely  with  Say's  onginai  description  of  A.  signatusy  as  well  as  with 
Dr.  Le  Oonte's  description,!  that  there  can  hardly  be  any  doubt  about 
the  correctness  of  the  determination.  A  number  of  other  specimens, 
however,  which  we  sent  to  Dr.  Le  Oonte,  were  returned  to  us  with  the 
determination  '^  A.  muscultiSy  Say,"  and  trusting  to  Dr.  Le  Oonte's  author- 
ity we  have,  in  our  correspondence,  referred  to  this  strawberry  pest  as 
A,  muaculuSj  Say.  In  order  that  the  reader  may  judge  of  the  difficulty 
in  coming  to  a  decision  regarding  the  t^o  supposed  species  we  repeat 
here  Say's  descriptions :  t 

A.  mif«ott7iM.— Dull  rnfons ;  scntel  and  elytral  spotted  bands  whitish. 

Inhabits  United  States. 

CureuUo  varianSf  Melsh.  Catal. 

Body  more  or  less  dull  rafoos  or  piceons,  pnnotnied;  head  pioeons;  rostnim  with 
elevated  lines;  antennas  mfons;  dab  dnsky:  thorax  pioeons,  yotv  mnch  crowded 
with  punoinres ;  small  recnrved  distant  whitish  hairs ;  sontel  oval  white :  elytra  with 
dilated  impressed  stria>  of  laive  ponotures ;  mfons  with  edge  pioeons ;  two  or  three 
undnlated,  maonlar,  whitish  bands  of  short  hairs :  beneath  piceons ;  feet  mfooB. 

Liength,  inolnding  the  rostmm,  one-tenth  of  an  inch. 

Var.  a.    Obscure  pioeons.  almost  blaok ;  bands  obyions. 

This  Taries  considerably  m  its  depth  of  coloring. 

A,  HgnaUu, — Body  with  numerous,  prostrate,  white  hairs:  rostrnm  longer  than 
the  head  and  thorax,  slightly  arqnated,  linear,  lineated;  scntel  oval;  elytra  ssn- 
gnineons,  with  pnnctnred,  impressed  strin ;  roffion  of  the  sontel  to  the  middle  of  the 
sntnre,  and  band  of  three  large,  unequal  spots  behind  the  middle^  brown. 

Inhabits  United  States. 

Length  less  than  one-tenth  of  an  inch. 

I  adopt  the  name  proposed  by  SchQnheir,  in  prefSarenoe  to  that  of  HMguMpmrnit^ 
under  which  I  described  it. 

It  will  be  seen  ftom  a  comparison  of  these  descriptions  that  the  dif- 
ferences given  between  the  two  species  are  merely  those  drawn  from 
coloration. 

Turning  to  Dr.  Le  Oonte's  tabular  arrangement  of  the  species  of 

Anthanomus  {Bhynchqpharaj  &c.y  p.  195),  we  find  that  he  distinguishes 

■ 
*  See  BuUetin  No.  11,  Division  of  Entomologjr,  U.  8.  Department  of  Agriculture. 
tThe  Rhyndtiophora  of  America  north  of  Mexico,  p.  199. 
t  Complete  writings  of  Thomaa  Say,  edited  by  Le  Conte,  i,  p.  977  and  p.  SK^ 
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the  two  species  mainly  by  the  structure  of  the  antennsB,  A.  rignatus 
having  the  fnnicle  of  the  anteunse  slcuder,  with  the  second  joint  longer 
than  tiie  third,  whereas  A.  musoulus  (and  a  number  of  other  species) 
has  the  fnnicle  less  slender,  with  the  second  joint  equal  to  the  thii-d. 
This  is  the  difference  also  upon  whieh  he  separated  them  in  correspondr 
ence  with  ns  in  1873.  In  hisi  description  of  A.  signatus  (  L  o.,  p^  190), 
he  says,  however:  <^The  second  joint  of  the  funiculus  of  the  antennse  m 
perceptibly  longer  than  the  third,  but  not  so  much  so  as  in  the  preced- 
ing species.  It  therefore  forms  a  passage  to  the  small  species  which 
compose  the  next  group.^ 

Thus  the  importance  of  the  antennal  structure  as  a  means  of  dis- 
tinguishing between  the  two  species  is  already  weakened  by  Dr.  Le 
Goute's  own  statement  Moreover,  upon  examination  of  a  large  series 
of  specimens  collected  on  strawberry  plants,  we  find  that  the  length  of 
the  funicle  of  the  antennse  as  well  as  the  relative  length  of  the  second 
and  third  joints  are  subject  to  variation.  In  some  specimens  the  second 
joint  is  distinctly  longer  than  the  third,  while  in  other  specimens  the 
difference  is  hardly  noticeable.  The  outer  joints  of  the  funicle  are 
sometimes  nearly  rounded  and  sometimes  distinctly  transverse,  t.  e.. 
wider  than  long.  The  same  variation  may  be  noted  in  other  allied 
species  of  this  genus,  and  it  is  safe  to  assert  that  Dr.  Le  Conte  has 
overrated  the  importance  of  this  character.  Thus,  in  the  absence  of 
any  other  distinguishing  character  of  any  constancy,  it  would  seem  to 
be  advisable  to  unite  the  two  forms  under  one  speciiio  name.  In  this 
case  this  name  m%uculus  Say  must  be  adopted  as  having  priority* 

How  greatly  the  coloration  varies  may  be  gathered  from  th.e  tabular 
statement  given  in  connection  with  the  redescription.  Still  another 
species  must  be  mentioned  in  this  connection,  A.  suturalis^  described 
and  figured  by  M%jor  Le  Conte  (Ann.  Lye.  Nat  Hist,  New  York,  i,  p. 
171,  pL  xi.  Fig.  9),  and  placed  by  Dr.  Le  Oonte  (BhynchopJiara,  &c.,  p. 
200)  immediately  before  A.  muaculm.  Mature  and  well-developed  speci- 
mens of  auturalis  are  at  once  distinguished  by  the  coloration  of  the 
dytra,  which  are  black,  with  a  large  red  or  bright  orange-colored  spot 
on  the  apex,  the  suture  alone  being  black.  However,  this  red  spot 
varies  in  extent,  and  specimens  in  which  the  elytra  are  nearly  entirely 
red  come  extremely  close  to  the  more  immature  specimens  of  A.  museu- 
lits  ^as  we  have  already  shown,  p.  278),  so  that  Dr.  Le  Oonte  says  himself 
of  tnis  latter  species  iRhfptciwphora^  &o.,  p.  201):  '<  Smaller  and  more 
robust  [than  mtwralU]^  with  the  beak  more  slender,  and  the  funiole  of 
the  antennse  with  the  outer  joints  more  rounded.  I  can  find  no  other 
differences  worth  mentioningi  and  it  will  very  probably  be  found  to  be 
«ot  distinot'' 

DBSOBIPTrTB* 

AidhonamMB  miMmcZiM,  Say— General  Ahape  oblong,  narrowing  anteriorly.  Ayerago 
length,  2"^>».  Head  black,  nearly  opaque ;  sparsely  and  obsoletoly  ponctnlate ;  with  a 
few  hairs  fringing  the  eyes,  and  with  a  pnnctiform  impression  between  the  eyes ; 
beak  distinctly  longer  than  the  head  and  thorax,  slightly  curved,  obsoletely  tricari- 
iiato  above,  extreme  tip  shining  and  impunotate ;  ant^nai  hoaey-yellow,  second  joint 
of  fnnicle  slender,  about  half  as  long  as  the  first  and  near^  twice  as  long  as  wide,  the 
following  Joints  rounded  or  even  subtransvorse ;  club  blaokidi,  oblene.  Thorax  wider 
than  long,  narrowed  and  constricted  anteriorly,  sides  rounded,  base  sSghtlybisinnate, 
upper  side  shining,  densely  and  rather  strongly  punctate,  sparsely  pubescent,  the 
hairs  bein^  longer  and  denser  in  front  of  the  scutellnm,  wliich  is  oval,  and  densely 
coyered  with  wnite  pubeseence.  Elytra  at  base  much  wider  than  the  thorax,  about 
one  and  two-third  times  longer  than  wide,  convex,  abining,  variable  in  color,  very 
lltUe  widening  behind  the  middle,  shoulders  well  marked,  smc»  straight^  at  tip  rather 
broadly  rounded ;  punotate-striate,  striss  rather  shallow,  but  the  punctures  within  them 
deep^  intentieas  a  little  wider  than  the  striai  impunotate;  pubesoenoa  TariablOi  naa* 
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nllj  oonfiistin^  of  scattered  whitisli  hairs  and  two  narrow  transverse  bands  behind  the 
middle  united  at  the  satnre.    Under  side  black  or  reddish-piceons,  nearly  opaqne, 

£ubo8cence  denser  than  on  the  npper  side,  abdominal  segments  finely  punctulat«. 
legs  slender,  femora  with  a  small,  aonte  tooth,  that  on  the  hind  femora  being  very 
small. 
The  more  conspicaous  color  varieties  may  be  arranged  as  follows : 

Variations  of  Anihonomus  musculua, 

(a)  Elytra  blood-red,  each  with  a  large  blackish  spot  behind  the  middle^  extendlog 
from  the  margin  to  the  third  stria,  and  with  another  bnt  smaller  spot  near  the  satnre; 
both  roots  margined  with  a  fiinge  of  whitish  pubescence  {bisignaiuat  Gyll.). 

(()  Like  the  preceding,  but  the  small  spot  is  wanting  (signatust  Qyll.). 

(c)  Like  the  first,  but  the  fringe  of  pubescence  nearly  or  entirely  wanting. 

id)  Like  the  first,  bnt  the  large  spot  does  not  reach  the  margin. 

U)  Elytra  dark  reddish-brown,  or  piceous,  or  black,  the  large  spot  and  the  fringing 
pubescence  more  or  less  distinct. 

(/)  Elytra  uniformly  reddish  or  browniBh,'8pot  obsolete  or  wanting,  whitish  pnbes- 
oence  verr  scanty  or  almost  entirely  absent  (musouluB,  Say). 

(g)  Elytra  black  or  piceous,  tip  blood-red,  pubesoenoe  erident  or  absent. 

(h)  Elytra  brownish  or  reddish-brown,  snture  and  side-margin  black. 

The  color  of  the  legs  and  thorax  varies  ttom  reddish-brown  to  piceous-blaok,  inde- 
pendently of  the  color  of  the  elytra. 


ComparaUv$  JHfforencm  (etiOMii  Anikonomiu  iUikktaUa  and  A.  atmoiihit. 
A,  mUntralii  Le  0.  A.  mnuonhu  Saj. 

Average  length,  2.3»»  to  3«».  1.6«»»  to  2.8"". 

Qtntral  thape. 

Oblong;  lidetpanllQL  Less  oblong;  somewhat  widAniag  he* 

hind. 

Beak. 

Pnnotation  usually  finer,  sparser,  and  Punctation  stronger  and  densttr;  otxi- 
l68S  dUtinot ;  carlnation  indistinot  nation  more  distinot. 

Antmnm, 

Puniole  more  slender;  outer  joints  al-  Panicle  stouter;  outer  Joints  globaUr 
most  longer  than  wide;  club  less  abruptly  or  even  subtranaverse ;  club  abraptly 
formed.  formed. 

Thorax. 

Less  transverse ;  sides  less  rounded ;  api-  Transverse ;  sides  rounded :  apical  con- 

cal  constriction  more  distinct  and  longer;  striction  short;  upper  side  less  shining; 

upper  side   very   shining;   punctations  punctations  finer  and  denser;  hairs  coatM 

coarser  and  (usually)  less  dense;  hain  and  longer, 
very  fine  and  short 

Xliftrm. 

Twice  as  long  as  wide :  hardly  widening  Distinctly  shorter  (If  times  as  long  as 

behind;  strisB  a  little  deeper;  punctures  wide);  widening   behind;  stria  less  im- 

within  them  coarser;    pubescence  very  pressed,  with  the  punctures  less  cosrse; 

sparse  and  fine,  never  forming  transverse  pubescence  coarser,  usually  forming  ttro 

bands.  transverse  bands. 

Color  black,  with  a  large  usually  weU-  Color  red.  or  brown,  or  black,  with  or 

defined  apical  spot  yellow  or  red;  suture  without  a  black  spot  behind  the  middle; 

always  black.  very  rarely  black,  with  the  tip  indistinctly 

dark  red. 

HaUU. 

Breeds  in  Phylloxera  galls  on  hiokotv  Prequently  found  ii^uring  •trawbjRT 

leaves,  and  is  nequently  found  in  such  blossoms,  but  has  never  been  Aam  n 

galls,  but  has  never  been  found  ix^uring  Phylloxera  galls  on  hiokoiy  loavat. 
strawberry  blossoms. 
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THE  PBAE  MIDGE  OB  PEAE  DIPLOBIB. 

{Diploais  nigra  [f ],  Meigen.) 

Order  Dipteba  ;  Family  GEOlDOMTiDiB. 

[Plate  Vn;  Pigs.  2,  3,  and  4.] 

We  have  for  some  time  been  interested  in  an  insect  which  has  ap- 
peared in  a  limited  region  near  Meriden,  Conn.,  confined  almost  entirely 
to  the  large  frnit  farm  of  Messrs.  Coe  Bros.  In  the  spring  of  1881 
these  gentlemen  had  some  slight  correspondence  with  the  Department, 
of  which  no  mention  has  been  made  in  the  reports,  and  there  the  matter 
was  dropped  mitQ  June,  1884^  when  they  wrote  to  as  in  reference  te  the 
matter. 

As  will  be  seen  by  what  follows,  there  is  every  reason  to  believe  that 
this  is  an  introduced  species ;  that  it  has  been  introduced  within  quite 
recent  years,  and  that  it  is  so  far  confined  to  a  very  limited  region.  It 
is  for  tiiese  reasons  that  we  caU  particular  attention  te  it  now,  as  we 
did  at  the  meeting  of  the  Mississippi  Valley  Horticultural  Society  held 
in  New  Orleans  last  January,  where  we  urged,  as  we  would  now  urge, 
that  Bome  decisive  steps  be  taken  te  stamp  it  out.  If,  as  we  now  believe, 
this  new  pest  is  confined  to  the  orchards  of  the  Messrs.  Coe  and  such 
as  immediately  adjoin  them,  it  seems  to  us  that  some  such  society  as 
the  American  Pomological  Society  would  be  justified  in  empowering  a 
committee  to  especially  look  into  the  matter  and  effectually  destroy 
the  i>ear  crop  within  the  limits  of  the  insect's  present  distribution  in  this 
country  for  two  or  three  consecutive  years,  compensating,  if  need  be, 
the  owners  for  the  loss  of  their  crops. 

In  view  of  the  immense  losses  sustained  within  the  last  twenty-five 
years  by  the  spread  of  introduced  ii\jurious  insects,  which  might  in  the 
beginning  have  been  stamped  out  or  kept  out  by  proper  concert  of  ac- 
tion, we  cannot  urge  too  strongly  such  action  in  this  case. 

In  order  to  learn  all  possible  facte  in  reference  to  the  insect,  we  had 
Mr.  Smith  visit  the  locality,  instructing  him  to  collect  a  large  amount 
of  material,  to  ascertain  whether  the  larva  leaves  thefiruit  for  pupation 
before  the  fruit  falls  or  afterwards,  and  more  particularly  to  collect  all 
facte  bearing  upon  ito  possible  importation  and  upon  ito  distribution. 
Mr.  Smith's  report  was  published  in  our  last  annual  report  (pp.  396-398) 
and  need  not  be  repeated  here. 

LIPS  HISTOBT  Am)  HABITS. 

From  a  careful  rearing  and  study  of  this  insect  in  the  office,  and  from 
correspondence  with  the  Messrs.  Coe,  as  well  as  from  Mr.  Smith's  report, 
we  may  summari^se  the  insect's  history  in  America  as  follows: 

The  eggs  are  laid  in  the  spring,  in  the  flower  end  of  the  fruit,  as  soou 
as  or  even  before  it  ^'  sets."  The  fruit  grows  and  soon  assumes  a  some- 
what distorted  appearance,  or,  as  Mr.  Smith  says,  <<an  irregular,  some- 
what knobby"  look,  or  occasionally  seeming  abnormally  round.  If  one 
of  these  young  pears  be  cut  open,  its  interior  will  be  found  to  be  chan- 
aeled  and  grooved,  the  seeds  separated  and  eaten  inte,  and  the  entire 
core  disorganized*  Surrounded  with  excremental  pellets  and  partly  im* 
bedded  in  the  flesh  of  the  fruit  will  be  found  from  ten  to  thirty  little 
jrellowish-white  maggots,  which,  as  they  grow,  absorb  more  aad  more  of 
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the  pnlpy  nsnally,  however,  attainisg  their  fall  growth  before  the  inte- 
rior of  the  pear  has  been  entirely  consomed.  When  fall  grown  they  leave 
the  frnit  either  through  the  calyx  end  or  through  some  crack  or  soft  spot 
and  drop  to  the  ground,  working  their  way  underneath  the  surface. 

Tlie  larvtB  (PL  Vn,  Fig.  2)  progress,  as  do  other  species  of  IHplosis^ 
by  a  series  of  skips  or  jumps,  by  which  they  fline  themselves  an  inch  or 
more  in  a  horizontal  direction.  The  anal  end  of  the  body  is  curved  under 
until  it  reaches  the  posti^or  margin  of  the  first  thoracic  joint,  the  ante- 
rior end  of  the  body  being  also  somewhat  curved  dqwnwwcl,  and  is  then 
suddenly  snapp^  straight  with  such  force  as  to  lift  and  throw  the  whole 
body. 

From  observations  made  by  the  Messrs.  Ooe,  it  seems  that  after  the 
larvae  are  full  grown,  or  nearly  so,  they  leave  the  fruit,  preferably  during 
a  rain-storm,  •r  are  forced  firom  it  by  the  rain  x>enetrating  the  cracks  in 
the  fruit.  The  following  extract  from  a  letter  dated  June  12, 1885,  bears 
upon  this  point: 

Oar  men  had  gone  oyer  the  orchard  ODoe,  piokinff  aU  that  ihey  conld  find,  and  were 

going  over  it  a  seqond  time  when  a  yiolent  rain-etoim  obliged  them  to  quit  for  an 
oar  or  two.  Setnming  after  the  rain,  they  observed  that  a  basket  that  had  been 
lefb  ont  in  the  storm  witn  2  or  3  qnarts  of  the  wormv  pears  was  alive  with  the  buvB, 
hopping  about  like  so  many  fleas.  They  had  all  left  tne  frait  and  were  trying  to  encape 
from  the  basket.  Upon  examination  we  found  that  the  infested  Ihiit  on  the  trees  had 
no  larvA.    So  the  work  was  not  so  thoroughly  done  as  we  had  intended. 

Mr.  Smith's  observations  prove  that  the  larvse  reach  the  groond  by 
dropping  from  the  tree,  after  which  they  immediately  seek  to  hide 
themselves  beneath  the  surface.  They  burrow  to  a  greater  or  less 
depth,  depending  on  the  porosity  of  the  soil,  but  rarely  exceed  on  inch. 
They  remain  for  a  considerable  time  (just  how  long  is  not  yet  deter- 
mined) in  the  naked  larva  state  before  commencing  their  cocoons,  and 
then  in  the  cocoons  for  another  length  of  time  before  transforming  to 
pup»  (PI.  vn,  Pig.  3,  c). 

The  cocoon  is  whitish,  thin,  but  tough,  oval  in  form,  and  covered  with 
adhering  grains  of  earth. 

Thare  is  but  one  annual  generation.  The  larv»  which  go  into  the 
ground  about  the  1st  of  June  remain  there,  either  as  larves  or  pupie, 
until  the  following  spring.  This  is  proven  definitely  by  our  observa- 
tions at  the  Department.  From  a  lot  of  pears  received  from-Hr.  Smith 
June  10, 1884,  the  larvae  went  into  tiie  ground  almost  immediately  and 
the  flies  issued  as  follows,  the  earlier  ones  being  influenced  to  prema- 
ture development  by  the  warmer  temperature  of  the  vivaria : 


Jannaiy  9,  1885 ^. .  3 

January  15, 1885 ....  .• ••..  ....  1 

January  28, 1885 1 

January  30,  1885 1 

February  2, 1885 1 

February  7,  1885 1 

April  9, 1886 2 

April  10,  1885 13 

April  11,  1886 12 

April  12.  1885 2^ 

April  13,  1885 8 

The  Messrs.  Ooe  were  led  to  suppose  that  the  insect  might  be  donble- 
brooded  by  finding  pears  as  late  as  August  infested  with  similar  lame; 
but  from  pears  sent  August  31  for  examination  nothing  but  nunieroas 
specimens  of  a  species  of  Drosophila  were  bred^  and  these  had  doubtless 
been  attracted  by  the  diseased  or  rotting  condition  of  the  fruit 

In  giving  out  the  adult  fly  the  pupa  breaks  through  the  cocoon  and 
works  ito  wqr  flirougk  the  earth  to  th«  lorfiMei  struggUng  until  neixlw 
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its  whole  body  is  in  the  air  and  the  anal  end  only  is  held  in  the  earth. 
The  Bkin  of  the  thorax  then  splits  longitadinally  and  the  adiilt  fly  ( Vi. 
^"11,  FJg.  3j  a)  makes  its  escape. 

PARASITES. 

Three  specimens  of  an  undetermined  species  of  the  genus  Platygaattr 
•vorc  found  in  the  breeding  jar  containing  the  infested  pears,  on  April 
0  and  11,  and  had  CTidently  been  parasitic  upon  the  larvae  of  the  Pear 
.Midge,  although  no  parasited  cocoons  of  the  latter  were  found.  No 
oilier  insect  was  contained  in  the  jar,  and  there  is  little  doubt  of  the 
parasitism.  As  will  be  shown  later,  there  is  a  strong  i)robability  of  the 
importation  of  this  midge  from  Europe,  and  this  parasite  may  very 
rcadUy  have  been  brought  over  with  it.  There  are  more  than  one  hun- 
dred described  species  of  the  genus  Platygaster  in  Euroi)e,  the  descrip- 
tions of  many  of  which  are  inaccessible.  Walker's  species,  of  which 
there  are  sixty-nine,  are  very  insufficiently  described.  Hence  there  will 
be  great  difficulty  in  determining  this  species,  and  we  hesitate  to  de- 
scribe it  as  new. 

BEMEDIES. 

TSo  better,  simpler,  or  more  satisfactory  remedy  can  be  devised,  in  the 
light  of  what  we  now  know  of  the  habits  of  this  insect,  than  that  used 
the  last  season  by  the  Messrs.  Ooe^  which  is  to  strip  the  fhiit  from  the 
trees  in  an  *'  off  year  "  and  destroy  it  either  by  burning  after  covering  it 
with  kerosene,  or  by  feeding  to  hogs  before  the  insects  have  a  chance 
to  escape.  This  should  preferably  be  done  about  the  middle  of  May, 
or  before  the  larvte  have  attained  full  growth.  So  far  as  known  at  pres- 
ent the  insect  infests  no  other  fruit  than  the  pear,  and  it  ought  not  to 
be  impossible  for  the  fruit-growers  around  Meriden  to  practically  exter- 
minate this  pest  in  a  single  season.  In  1884,  this  remedy  was  tried  on 
the  Coe  place,  but  the  insect  reappeared  in  the  spring  of  1886,  in  greater 
numbers  than  expected,  which  showed  that  the  picking  was  not  done 
as  thoroughly  as  supposed,  or  was  done  too  late,  or  else  that  the  insect 
had  gain^  a  good  foothold  in  neighboring  orchards  in  which  the  pick- 
ing was  not  tried.  In  a  letter  dated  June  12,  1885,  the  Messrs.  Ooe 
give  ti^e  result  as  follows : 

Our  method  seemed  to  aDswer  for  aU  practical  pnrposes,  as  they  had  not  come  this 
spring  in  snfBcient  numbers  to  do  damage  by  dimmisliinp:  tbe  crops.  This  is  the 
bearing  year  for  onr  orchards  and  the  trees  aU  blossomed  abundantly.  The  insect  con- 
lined  itself  to  ie»  fnrorite  pear  in  the  main.  None  were  fonud  in  Anjon  or  Sockol  and 
few  in  other  varieties  besides  the  Lawrence.  The  125  trees  of  Lawrence  had  perhaps 
onc^ixth  of  the  frnit  infested. 

IS  rr  AN  INTBODUOED  SPECIES  T 

That  this  insect  has  been  recently  imported  from  Europe  seems  quite 
probable,  for  the  following  reasons : 

(1)  Until  this  insect  was  found  upon  the  Coe  farm,  no  insect  of  similar 
habits  was  known  in  this  country. 

(2)  An  insect  of  almost  precisely  similar  habits  and  of  identical  ap- 
pearance (e;ccept  for  certain  discrepancies  which  can  be  explained  away) 
lias  b^n  described  by  European  anthers,  and,  as  early  as  1831,  did 
considerable  damage  to  the  pear  crop  in  parts  of  Europe. 

(3)  In  1884  Mr.  Ooe  said  that  some  seven  years  since  he  imported  a 
large  lot  of  pear  stocks  from  France,  upon  which  were  grafted  Ameri- 
can pears ;  prior  ta  that  time  he  had  never  seen  the  insects.  A  year 
or  two  afterward  they  were  first  noticed,  but  in  small  numbers,  and 
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siDco  then  have  been  on  the  increase.  Mr.  Ooe  is  the  only  one  in  his 
section  of  the  State  who  has  imported  pear  stocks,  and  his  farm  was 
tbo  first,  and  for  some  time  the  only  one,  infested. 

For  purposes  of  comparison  we  quote  Schmidberger's  account  of  the 
habits  of  this  European  species  {Oecidamyia  nigra  Meigen) :  • 

The  namber  of  eggs  which  these  midges  lay  in  a  pear  appears  to  be  yarious ;  m  I 
Boiiietimes  found  only  a  few  larvs  in  one  pear,  aoa  sometimes  more  than  twenty. 
Tbo  eggs  are  hatched  in  a  short  time,  partionlarlv  if  the  weather  be  warm ;  because 
from  the  fourth  day  of  their  deposition,  I  found  the  small  larvs  on  the  embryo  of  the 
bioasom.  into  whion  they  began  to  bore,  usuallv  in  or  near  the  stem  of  the  oalyz. 
Before  tne  blossom  is  expands  they  descend  to  the  core,  so  that  they  may  not  be  ex- 
posed to  the  son's  rays;  which,  as  has  been  already  said,  would  endanger  their  ex- 
istence. They  separate  at  the  core  and  bezin  to  deyonr  on  all  sides.  When  they  have 
consumed  the  pulp  of  the  small  fruit,  they  have  attained  their  full  size,  and  only 
wait  for  a  favourable  opportunity  to  leave  their  still  secure  dweUing  and  feeding 
house.  This  opportunity  presents  itself  after  the  first  rain ;  because  the  little  pears 
«being  hoUowea  out,  bejg^  to  decay  here  and  there  and  become  cracked,  by  which 
means  an  opening  is  afforded  to  the  larvie  to  make  their  way  out.  As  soon  as  they 
get  on  the  surfEMse  of  the  little  pear,  they  bend  themselves  together  and  make  a  spring 
to  the  ground  to  bury  themselves.  That  these  larv»  are  not  injured  by  such  a  dash 
on  the  ground  I  am  perfectly  convinced.  I  let  a  larva  fall  from  a  height  of  9  feet 
on  the  floor  of  a  room  three  times  running;  I  then  laid  it  on  the  earth  in  a  glass,  and 
in  a  few  seconds  it  buried  itself. 

If  no  rain  happens  at  the  time  thev  have  attained  their  fhll  size,  they  sometimes 
gnaw  an  opening  through  the  skin  of  the  little  pear;  they  usuaUv,  however,  remaia 
toKether  in  the  core  till  the  pear  falls  off  and  is  bruised  by  its  fall  on  the  ground, 
when  they  obtain  an  outlet.  They  often  remain  a  long  time  in  the  pear  on  the  groondf 
if  they  cannot  obtain  a  passage  out.  I  gathered  some  pears  that  were  outwardly  not 
injured  bv  them,  and  laid  some  of  them  on  a  board  in  the  room,  and  others  on  the  damp 
euth  in  the  glass ;  and  I  found  the  larva  stiU  in  the  pears  in  the  middleof  July ,  althoogn 
thev  were  externally  completely  withered  or  decayed,  and  covered  with  mooUL  I 
took  them  out  of  the  pear  and  laid  them  on  the  earth  in  the  glass,  and  most  of  them, 
even  in  July,  buried  themselves  there. 

In  the  year  1831,  the  larvn  of  the  GaU  and  Pear-midges  had  attained  their  full  size 
fh>m  the  14th  to  the  20th  of  May;  but  in  1832,  not  until  from  the  20tb  to  the  26tb, 
because  the  coldness  of  the  weather  that  spring  greatly  retarded  the  growth  of  the 
fruit.  They  have,  therefore,  generally  nearly  four  or  five  weeks  to  grow  and  attain 
their  Ml  uze  before  they  bui^  themselves  in  the  earth,  where  they  await  their 
transformation.  As  my  Qall-midgee  did  not  appear  in  the  perfect  state  till  December 
and  January,  it  may  also  with  certainty  be  conjectured  that  the  midges  ismie  from 
the  earth  in  spring  to  propagate  their  species  in  the  open  air.  *  *  *  In  the  spnag 
of  1832,  my  first  business  was  to  look  all  round  the  garden  for  these  midges.  When 
the  blossom  buds  of  the  pear-tree  were  so  far  developed  that  in  the  single  blossoms  a 
petal  showed  itself  between  the  segments  of  the  calyx,  I  found  the  first  Gall-midge  in 
the  act  of  laying  its  ege  in  the  blossom ;  this  was  on  the  I2th  of  ApriL  It  had  fixed 
itself  almost  perpendicularly  in  the  middle  of  a  single  blossom,  and  having  pierced  the 
petal  throngli  with  its  long  ovipositor,  it  laid  its  egg  on  the  anther  of  the  atill  closed 
blossom.  The  female  was  about  seven  and  a  half  minutes  laying  her  eggs.  When  she 
had  flown  away,  I  cut  the  pierced  bud  in  two,  and  found  the  eggs  lying  in  a  heap  odc 
upon  another  on  the  anthers.  They  were  white,  longish,  on  one  siae  pointea  and 
transparent,  and  from  ten  to  twelve  in  number.  I  afterwards  found  several  midges 
engaged  in  laying  their  eggs,  as  late  as  the  18th  of  April,  from  which  dav  they 
ceaiM^  to  appear  in  the  garden.  I  also  saw  a  Gall-midge  on  the  side  of  the  blossom 
with  its  ovipositor  inserted  in  it;  so  that  they  do  not  merely  pierce  the  petals  bat  the 
calyx  iJso.  I  even  saw  one  which,  having  been  somewhat  lone  in  laying  its  eggs, 
coiild  not  draw  out  the  ovipositor  from  the  blossom ;  the  cause  of  which  I  couoeivea 
to  be,  that  the  wound  had  begun  to  dose  during  the  operation  and  the  ovipositor  waa 
t  lioreby  jammed  in. 

It  will  thns  be  seen  that  the  habits  of  the  species  called  nigra  are 
very  similar  to  those  of  the  insect  from  Meriden. 

Sach  descriptions  of  nigra  as  are  at  onr  command  seem  also  to  in- 
<lic*ate  this  species.  The  only  discrepancy  occurs  in  the  translation  i  f 
Schmidberger's  description,t  in  which  it  is  stated  that  the  female  has 

*  A  Treatise  on  Insects,  Ac,  by  Vincent  KoUar,  translated  by  J.  and  M.  Umdon. 
with  notes  by  Westwood.    London,  1840,  pp.  292-395. 
tKo]]ar,Lo.p.292. 


Digitized  by  VjOOQ IC 


BIPOBT  OF  THE  BITFOHOLOOIST.  287 

8S*  to  24joiiited  anteunee  and  the  male  1 1-  to  12-jointed.  The  sexes  have 
evidently  been  transposed,  perhaps  in  the  translation,  and  the  two  basal 
joints  not  counted.  If  this  be  the  case,  we  then  have  the  male  anteun® 
20'jointed  and  the  female  14-jointed,  jnst  as  in  our  species. 

In  search  of  evidence  as  to  the  identity  of  the  two  insects  we  wrote 
in  March  to  Dr.  Jos.  Mik,  in  Vienna,  the  well-known  Dipterologist,  for 
determined  specimens  of  the  European  Cecidomyia  nigra.  Dr.  Mik  re- 
plied substantially  that  nigra  was  not  known  in  collections,  and  that  it 
is  practically  a  lost  species,  and  advised  us  to  redescribe  fh>m  fresh 
material,  giving  0.  nigra  and  C.  pyricola  as  possible  synonyms.*  Un- 
der the  circumstances,  and  considering  all  the  evidence  pro  and  con^ 
we  feel  little  doubt  that  our  species  is  really  the  same  as  nigra,  but  as 
there  seems  to  have  been  no  careful  redescription  of  this  species  since 
Meigen's  short  characterization,  we  have  drawn  up  a  detailed  descrip- 
tion of  the  imago,  and  have  added  to  it  descriptions  of  the  larva  and 
pupa.  If  dipterologists  in  future  should  consider,  as  Mik  does,  that 
nigra  is  really  a  lost  species  for  want  of  proper  characterization^  or  if, 
from  future  breeding  and  comparison,  the  species  infesting  pears  in  Eu- 
rope prove  different  from  ours,  then  we  would  propose  the  name  pyrivora 
for  that  here  described,  and  there  can  at  least  be  no  question  as  to  what 
insect  is  intended  by  tnis  name. 

DESOBIPTIYB. 

Probably  the  characters  by  which  the  species  will  be  most  effectu- 
ally distinguished  are  those  of  the  male  genitalia,  and  for  this  reason 
we  have  given  an  enlarged  figure  of  these  parts.  There  is  everv  reason 
to  believe  that  in  a  famuy  in  which  the  species  are  so  small  and  so  uni- 
formly colored,  and  where  the  specific  differences  are  so  difficult  to  set 
forth^  we  shall  find  in  these  genitalia  the  chief  characters  for  classifica- 
tion m  the  future.  It  seems  strange,  therefore,  that  so  little  attention 
has  been  given  to  them  by  writers  on  the  CecidomyidaJ 

OiPLOSisiOGBA  rt](  MeJgeQ).—/m<Mo,—^  .—Average  length,  2.5n»;  expanse,  abont 
.*).;»».  Gtoneral  color,  dark-gray  or  black.  Bead,  with  the  eyes,  deep  veiTety-black; 
face  dark-gray,  almost  black,  a  fringe  of  longi  yellowish  hairs,  whJcn  curve  over  the 
eyes,  on  the  edge  of  the  occiput.  Ad  tennis  2G-joiDted  (2  -f-  24),  pediolllate-monlllform, 
and  normaUy  clothed;  one-fifth  longer  than  the  whole  body,  black,  with  the  pedun- 

*  The  text  of  Dr.  Mik's  letter  translated  is  a9  follows : 

I  would  send  yon  specimens  of  Cecidomyia  (DipJoais)  nigra  with  great  pleasnre  if  I 
posseaaed  any.  I  do  not  believe  that  a  typical  specimen  can  be  obtained  anywhere, 
and  even  if  one  still  exists  it  wonld  be  hardly  possible  to  recocnize  on  account  of  the 
perishability  of  these  insects.  My  opinion,  however,  is  this :  How  Schmidberger  could 
DO  led  to  consider  his  Cecidomyia  bred  from  pears  as  nigra,  Meig.,  I  can  only  explain 
by  its  possession  of  a  long  ovipositor.  This,  however,  occurs  also  in  other  species  of 
Diplo$i$,  I  do  not  possess  Schmidborger's  rare  work,  out  think  that  he  gave  no  other 
<lcscription  of  the  imago  than  a  repetition  of  Meigen's  description  of  nigra.  At  least 
tbis  appears  firora  Nordllnger's  *^  Die  kloinen  Feinde,"  1869,  p.  620,  as  the  latter  would 
<•♦' rtainlv  have  repeated  Schmidberger's  description.  Cecidomyia  pyricolaj  Nordl.  {U  o., 
p.  G22),  is  also  described  so  poorly  that  the  insect  cannot  be  recognized.  It  is  my  opin- 
ion that  Nordliuger's  and  Schmidberger's  species  are  identical.  [Bergenstamm  and 
I^ocw  express  the  same  opinion  in  their  SvnopHs  Cecidomyidaj-um.  Verb.  d.  £ool.-bot. 
Ges.  Wien,  1876.— C.  V.  K.  ]  If  you  will  allow  me  to  advise,  yon  snonld  describe  yonr 
'4|.H*ctea  from  fresh  and  dry  specimens  as  new,  and  could  add  the  above  names  as  doubi- 
ftil  synonyms.    I  believe  that  no  error  wonld  be  committed  by  adoi)ting  this  course. 

t  None  of  the  older  authors  have  paid  any  detailed  attention  to  them,  nor  can  we 
find  that  the  parts  have  been  characterized  in  any  but  general  terms.  Josef  Mik,  in 
his  description  of  Cecidomyia  hygrophila  {Wiener  Entomotogische  Zeiiung,  Jabrg.  ii,  IS8H, 
l>.  211,  Taf.  Ill,  Fig.  14)  figures  and  descril>es  the  parts  in  a  general  way,  mentioning 
the  hook  and  basal  portion  of  the  claspers,  and  two  bud-shapeid  central  laminte,  which 
correspond  to  the  suprapenal  plate  in  our  description. 

No  one  probably  more  fully  appreciated  the  difficulty  of  separating  many  of  the 
species  of  CeeidomyidcB  in  their  mature  condition,  whether  fresh  or  dry,  than  onr  late 
aasociate  Mr.  B.  D.  Walsh.    Yet,  though  he  has  so  elaborately  described  many  gaU- 
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eleswhitiBh;  the  two  basal  Joints  shortertMidifeoatert;  allothflnslobiilir,! „ 

■ligbtly  in  sice  6om  3  to  26,  the  pednndea  cytindricMj  and  graanally  inenaaing  iu 
length;  apical  nipple  almost  as  long  as  apical  Joint.  Palpi  Ikintly  dnsky,  4-Jointeil. 
joint  4  abont  as  long  as  2  and  3  together,  «nd  somewbAt  cnrved.  Thorax  very  dark, 
doll  gray  or  bhMsk,  with  two  anteriorly  diverging,  i»tber  indistinet  gray  stripecs 
beset  with  long  yellowish  hairs;  an  obUqne  row  of  snch  hairs  mns  frsm  near  the 
bead  and  extencU  along  the  side  of  the  thorax  to  near  the  anterior  margin  of  tb« 
BcntcUnm ;  a  semicircle  of  similar  hairs  on  the  scntellom,  the  lateral  onca  longest : 
wines  faintly  fiiliginons,  with  slight  reflections,  coyered  sparsely  with  a  Terr  dehcat^) 
blackish  pubescence ;  veins  somewhat  darker;  fringes  blackish ;  haltera  pak  yellow- 
ish ;  legs  dasky,  with  a  more  or  less  yellowish  tinge ;  tibia  palest,  femora  almost  black 
ontfiide  in  some  of  the  fully-matore  specimens,  oovered  inside  with  pale-yeUow,  glist- 
ening pnbriscence,  the  hairs  along  me  inner  snrfaee  whiti^L.  Abdomem  dark-gray, 
almost  black  dorsally,  where  it  is  sparsely  beset  with  minute,  6ne,  pftle  hairs,  and  with 
a  fringe  of  long,  fine,  pale-jellowish  hairs  along  the  posterior  bocder  of  each  Joint : 
venter  more  brownish,  inclining  to  black,  each  joint  with  a  transverse  quadrate  spot, 
obsolete  in  the  darker  8|>ccimon8,  more  closely  beset  with  long  and  somewhat  wavy, 
pale  hairs ;  ^nitalla  (PI.  VII,  Figs.  3,  h  and  4)  pale-yellowish  or  dusky,  oonsiatingOA  a 
pair  of  prominent,  3-Jointed  claspers  or  forceps,  which,  when  protradsd,  are  recurred 
dorsally;  the  basal  joint  (a)  swollen,  ellipsoidal,  with  a  few  stiff  hairs,  and  very  £untly 
striate  transversely ;  the  terminal  Joint  (&)  consisting  of  a  hook,  evidently  movable 
and  usually  bent  inward  and  backward;  just  above  these  prominent  claspers  ia  tiie 
style  or  iutromittent  organ  proper  (e),  a  pointed  process,  reaching,  when  at  rsst^  not 
quite  to  half  the  length  of  the  swollen  basal  Joint  of  claspers,  and  broadening  bas- 
aily ;  a  suprapenal  piece  (d)  is  orescent-shaped,  the  ears  of  the  crescent  reaching  about 
as  far  as  the  tip  of  the  style,  and  its  base  broadening.  Still  above  this  is  a  Y-shaped 
palpig^us  piece  (e),  broad  terminally,  with  a  weU-marked,  V-shaped  modialuit, 
and  with  a  simple  palpus  and  a  stiff  hair  on  either  side.  The  whole  mechanism  plays 
on  an  elastio  and  membranous  sheath,  which  is  retractile  within  the  anal  Jomt  of 
the  abdomen.    Before  use  it  is  closely  folded  back,  so  as  to  be  with  difficulty  analysed. 

$ . — ^Average  length,  ezclnslve  of  ovipositoiv  about  3.4'>%  the  ovipositor,  when 
extended,  bemg  longer  than  the  rest  of  the  bodv ;  expanse,  about  7>"».  Antennas 
normal,  14-Jointed  (2  -f  12),  slightly  longer  than  head  and  thorax  together,  the  two 
basal  Joints  as  in  male;  joint  3  longest,  almost  as  long  as  4  and  &  tOMtiier;  the  rest 
of  abont  equal  length,  cylindrical,  slightly  thickest  anteriorly,  wiSi  rounded  tips 
and  somewhat  truncated  bases ;  the  pedicels  of  Joints  4  to  7  somewhat  diorter  thin 
the  others;  apical  nipple  shorter  than  apical  Joint.  In  general,  somewhat  lighter  in 
oolor  than  the  male;  the  extended  ovipositor  lighter  than  remainder  of  the  abdomen. 

Described  from  upwards  of  thirty  fresh  specimens,  leaied  from  larv»  ii^uring  the 
fruit  of  the  pear,  at  Meriden,  Conn. 

Labva.— Length,  4""»  to  4.5™™.  Color  pale  yellow.  Surface  poUshod  and  veiy 
faintly  reticulated.  Breastbone  pale  brownish,  its  apex  broadly  bilobed.  (In  the  fig- 
ure it  is  represented  as  rather  too  long  for  its  width.)  Body  (13  Joints  and  sabjoint) 
14-jointed,  exclnsive  of  the  head.  Antennie  2-Jointed.  Anal  subloint  muck  narrower 
laterally  than  the  penultimate^  slightly  concave,  the  concavity  besot  with  six  (three 
each  side)  small  fleshy  tubercles  (the  two  middle  ones  are  not  shown  In  the  fig- 
ure), of  which  the  second  one  on  each  side  is  stoutest,  those  on  the  external  angleb 
bearing  each  a  short  spine.    Spiracles  normally  placed  and  mounted  on  tuberdea. 

Pupa.— Average  length  abont  3»".    Head,  thorax,  legs,  and  wing-cases  blackish, 

making  species,  he  never  refers  to  the  stmctnral  character  of  the  genitalia,  but  dwells 
chiefly  on  the  Car  less  significant  color  and  the  structure  of  the  ovipositor  of  the  female. 
Osten  Sacken  has  folly  recognized  the  classificatory  valne  of  tnese  genitalia  in  the 
Ttpulid€B  (Monographs  of  the  Diptera  of  North  America,  Part  IV,  Smiths.  Miscell. 
Coll.,  219, 1869)  and  admirably  figured  them.  Their  value  has  also  been  recognised 
in  some  groups  of  Coleoptera  (f.  f,,  Kicsenwetter's  Monographic  der  Malthlnen,  Linnca 
Entomolo^ica,  xvii,  1852)  and  m  Lepidoptera  (see  Scndder  A  Burgess,  Proc.  Boston 
See.  Nat.  Hist,  xiii.  Apr.,  1^70 ;  F.  Buchanan  White,  Trans.  Linn.  Soc  Lend.,  2d  ser. 
Zool.,  i,  p.  357,  1876 ;  P.  H.  Gosse,  ibid,  2nd  ser.  Zool.,  ii,  p.  265,  1882).  but  chiefly  in 
Neuroptora,  becanse  of  the  prominence  they  have,  as  a  rule,  in  that  Order.  Yet  no 
very  serious  attempt  has  been  made  to  co-ordinate  and  homologize  the  parts.  In  fact 
they  show  in  the  same  Order,  and  even  in  the  same  family  and  genus,  such  an  infinity 
of  variation  that  it  is  questionable  whether  they  can  always  be  homologia&Dd.  Tak^ 
as  an  illustration  McLachlan's  admirable  "  Monographic  Revision  and  Synopsis  of 
Trichoptera  of  the  European  Fanna.''  In  this  he  shows  how  absolutely  essential  the 
male  genitalia  are  in  discriminating  speoiesi  though  he  is  often  in  doubt  as  to  the 
nature  of  the  parts,  or  as  to  what  really  constitutes  the  true  penis,  and  with  the  ex- 
ception of  this  organ  and  its  sheath  the  other  appendages  are  deslgnaled  either  as 
superior,  intermediate,  inferior,  or  lateral.  In  the  Lepidoptera  the  parts  have  ' 
TflSioQsly  named  so  that  there  is  no  uniform  tenninolggy. 


Digitized  by  VjOOQ IC 


BEPOBT  OF  THE  ENTOMOLOGIST.  289 

abdomfln  yellow.  Head  and  thorax  togetiier  about  aa  lonff  aa  the  two  baaal  Joints  of 
the  abdomen.  Front  of  head  oonical,  acute,  haying  each  Bide,  close  to  the  eye,  a  stout 
spine  and  two  fine  haiis  donally.  Another,  somewhat  ourred  stout  spine  arises  from 
the  upper  angle  of  the  wing-oases  which  reach  to  the  third  abdominal  Joint.  Abdo- 
men quite  strongly  curved,  the  sutures  rather  deep,  and  containing  dorsally  a  some- 
what semiciroolar,  scale-like  piece,  coTcred  with  minute  retrorse  spines ;  tip  nn- 
anued  and  blantly  rounded.  EzuTium  without  special  significancCi  the  antennal 
sheaths  remaining  very  much  in  the  normal  position. 
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HEPOBT  OH  IHB  LOCITSTS  OP  IHB  8AH  JOAaUIV  VALLET,  CALI- 

POHHIA.' 

By  D.  W.  OOQTJILLBTT. 

AxAwaUf  liOa  Akoxlxs  Comrrr,  Cauforkia, 

September  1, 1885. 

Dbab  8ir  :  I  hero  with  transmit  to  you  my  report  upon  the  Locusts  of  the  San  Joa- 
quin VaAey,  California. 

In  accordance  with  your  telegram  of  the  1st  of  June,  I  proceeded  to  Stockton  for  the 
purpose  of  interviewing  Mr.  Q.  N.  Milco,  one  of  the  members  of  the  State  Horticult- 
ural Commission,  in  order  to  ascertaio  from  him  what  part  of  the  San  Joaquin  Valley 
was  most  infested  with  locusts.  I  learned  from  him  that  they  wero  aboutas  numerous 
in  the  vicinity  of  Merced,  in  Merced  County,  as  in  any  other  ]^art  of  the  valley,  and 
he  invited  me  to  pay  a  visit  to  the  Bahach  plantation — of  wmch  he  is  part  owner— 
which  is  situated  about  6  miles  west  of  the  village  of  Merced,  adding  that  if  I  found 
the  locality  to  be  a  desirable  one  I  would  be  perfectly  welcome  to  remain  at  the  plan- 
tation for  as  long  a  time  as  I  desired.  A  few  minutes  later  I  hod  an  interview  with 
the  other  proprietor  of  this  plantation,  Mr.  J.  D.  Peters,  a  prominent  bnsiness  man  of 
Stockton,  who,  upon  learning  my  mission,  also  invited  me  to  visit  the  Buhach  planta- 
tion and  romain  there  as  long  as  I  wished.  Accordingly  I  proceeded  at  once  to  the 
above  plantation,  accompanied  by  Mr.  Peters,  and  finding  it  to  be  a  very  desirable 
location— the  locnsts  being  very  abundant,  and  everything  necessary  being  offered 
me  for  the  prosecution  of  my  studies— I  concluded  to  make  this  plantation  my  head- 
quarters. 

Already  the  locusts  had  almost  wholly  defoliated  several  collections  of  trees  and 
shrubs  growing  aronnd  the  residences  in  this  valley,  and  many  alfalfa  and  grain  fields 
literally  swarmed  with  them. 

*  The  following  letter  of  instructions  will  indicate  the  points  upon  which  informa- 
tion was  needed: 

DXPARTMENT  OV  AqBICULTXTBX, 

Drvisiox  OF  Entomoloot, 
Waahingionj  D.  C,  June  1, 1885. 
]>SAB  Sib:  In  accordance  with  my  telegram  and  the  inclosed  commission,  I  wish 
yoa  to  give  your  time  for  from  six  to  eight  weeks  or  more,  as  occasion  may  require,  to 
a  thoronc^h  examination  of  the  Locnst  troubles  in  California.  You  are  doubtless  fa- 
miliar with  the  work  of  the  United  States  Entomological  Commission  on  Cdloptenva 
epretus,  and  of  course  it  will  not  be  necessary  that  you  repeat  descriptions  of  any  of 
the  remedies  there  given  in  detail  or  illustrated.  I  wish  information  as  to  the  amonnt 
of  damage ;  as  to  the  range :  as  to  the  source  and  movements  both  of  the  young  and 
the  winged:  the  kinds  ofsoil  in  which  they  are  hatched  most  abundantly,  and  every- 
thing pertaining  to  their  natural  history,  which  will  of  course  be  found  very  similar  to 
that  of  tpretue.  Accounts,  as  far  as  possible  with  illnstrations,  of  all  particular  meas- 
ures adopted  that  aredifierent  from  those  adopted  in  the  East ;  observations  on  enemies 
and  parasites,  and,  in  fact,  as  fall  a  statement  of  the  whole  snbjoct  as  will  permit  you 
to  make  a  satisfactory  report,  to  be  published  by  the  Department. 

Ton  should  send  on  specimens  properly  preserved  of  the  insect  in  its  different  stages, 
toj^ether  with  egg-pods,  and  particularly  all  parasites  and  other  enemies  found  attack- 
ing it.    •    •    • 

Toun  very  truly, 

C.  y.  BILEY, 

BnUmologiit 

D.  W.  COQXTXZXBTT, 

AiuMm,  Cah 
1»  AO— W 
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Aboat  the  middle  of  Jane  the  eaperintendent  of  tbe  Bohftcli  plaBt»tio]i»  Mr.  O.  £. 
Ladd,  who  extended  me  every  faoilitj  in  his  power  to  aid  me  in  studying  nptheloonst 
problem  iu  this  valley,  wrote  to  the  superintendent  of  the  Natoma  vineyard,  near  Fol- 
Bom,  in  Saoramento  County,  asking  him  what  remedies  he  had  used  for  destroying  the 
locusts,  and  also  what  sucoess  he  oaA  had  with  them,  and  reoeived  a  reply  stating  thst 
bo  bad  been  experimenting  with  a  mixture  composed  of  arsenic,  sugar,  middlings,  and 
water,  and  was  of  the  opinion  that  this  would  prove  a  decided  success. 

About  this  time  Mesdrs.  George  West  and  Thomas  Miotnm,  two  of  the  propri<?tors  of 
tlie  extensive  orchard  and  vineyard  of  Kohler,  West  &  Mintum,  at  Mintum  Station, 
i  ti  Fresno  County,  paid  a  visit  to  the  Natoma  vmeyard  for  the  purp<|^  of  learning  more 
about  the  above  remedv,  and  were  so  ntuoh  pleased  with  what  tney  saw  of  its  effecth 
upon  the  locusts  that  they  determined  to  try  it  upon  their  own  orchard  and  vineyani 
at  Mintum  Station,  and  mvited  Mr.  Ladd  and  myself  to  visit  them  and  witneos  the 
results  of  the  experiments.  Accoxdingly,  on  the  24th  of  June,  we  prooeeded  to  Min- 
tum Station^  and  from  what  we  there  saw  of  the  effects  of  uiis  remedy,  were  con- 
vinced that  it  was  a  decided  success. 

About  the  12th  of  Jnly,  Messrs.  Milco  &>  Peters  sent  to  the  Buhaoh  plantation  1,000 
pounds  of  arsenic,  an  equal  ouanti^  of  sugar,  and  about  3  tons  of  bran,  to  be  nsed  in 
poisoning  the  locusts  upon  about  300  acxes  of  the  plantation  that  was  planted  out  to 
fruit  trees  and  scape-vines.  Bran  has  been  substituted  for  tiie  middlings,  not  only 
on  account  of  in  being  cheaper,  but  also  from  the  fact  that  in  drying  uter  having 
been  wet,  it  forms  a  jagged  mass,  which  offers  the  locusts  a  cbance  to  feed  upon  it ; 
whereas  middlings,  in  drying,  being  much  finer  than  bran,  forms  a  smootn,  even 
mass,  which  gives  the  locusts  no  chance  to  get  a  bite  of  it.  During  the  next  two  dayii 
about  two>flfths  of  the  above  materials  were  mixed  and  put  out  upon  the  300  aeies 
mentioned  above,  and  this  was  repeated  about  one  week  later.  After  the  expiration 
of  a  week  after  this  second  batch  nad  been  put  out  there  were  at  least  400  deaa  locusts 
to  every  living  one. 

I  remained  at  the  Buhach  plantation  until  the  first  week  in  August,  when,  in  ac- 
cordance with  your  request  for  me  to  return  to  my  home  and  write  my  report,  I  took 
the  train  for  Anaheim  on  the  8th  of  August,  and  arrived  at  my  destination  the  next 
day.  A  few  days  before  this  I  paid  a  visit  to  Messrs.  Milco  A  Peters,  at  Stockton, 
but  oonld  not  prevail  upon  them  to  receive  any  compensation  whatever  for  my  board, 
Ao,,  while  at  their  plantation.  During  mv  stay  at  the  plantation  these  gentlemen 
did  all  in  their  power  to  aid  me  in  my  studies,  and  Mr.  Milco  visited  the  plantation 
several  times  while  I  was  staying  there,  and  assisted  me  much. 

To  both  of  these  gentlemen,  and  also  to  Mr.  Ladd,  ^e  superintendent,  my  wannest 
thanks  are  due.    To  Dr.  P.  B.  Uhler  I  am  indebted  for  the  determination  of  aeTeral 
species  of  locusts ;  and  last,  but  by  no  means  least,  I  am  especially  indebted  to  your- 
self for  determinations  and  ether  help. 
Bespeotfiilly  yours, 

D.  W.  COQUILLETT. 

Prof.  C.  V.  BiLBT, 

17.  B.  EntamologUt 

The  following  pages  comprise  a  report  of  my  observations  upon  the 
locusts  of  the  San  JoaquinValley,  California,  during  the  months  of  June 
and  July,  1885. 

I  was  located  at  the  Buhach  x)lantation,  which  is  situated  about  0 
miles  west  of  the  village  of  Merced,  in  Merced  County.  This  plantation 
consists  of  about  400  acres,  the  greater  part  of  >vhich  is  planted  out  to 
fruit  trees  and  grape-vines.  It  is  situated  in  the  midst  of  a  great  grain- 
j^rowing  region,  and  on  every  side  of  it  grain  fields  stretch  away  almost 
ii8  far  as  the  eye  can  reach,  dotted  here  and  there  by  the  residences  of 
the  grain-growers  or  of  their  tenants,  and  by  the  fruit  and  ornamental 
trees  which  usually  surround  these  resideiices. 

When  I  arrived  at  this  plantation  early  in  the  month  of  June,  the 
locusts  were  already  in  possession,  but  they  were  chiefly  found  in  the 
vicinity  of  the  Lombardy  poplar  t^^ees  which  grew  along  the  banks  of 
almost  every  irrigating  ditch  upon  the  plantation.  Already  many  of 
these  trees  were  beginning  to  show  evidences  of  the  work  of  the  locusts, 
the  leaves  presenting  the  appearance  of  having  been  riddled  by  hai) 
stones.  M!any  of  the  grape-vines  growing  next  to  the^o  trees  were  ulsio 
infested  by  locusts,  which  had  not  only  stripped  many  of  thom  of  their 
leaves,  but  had  also  gnawed  off  the  buds  and  tender  bark. 


Digitized  by  VjOOQ IC 


REPORT  OF  THE  ESTTOMOLOQIST.  291 

The  locusts  were  conflnod  to  the  trees  and  grape-vines  growing  alon^ 
the  outer  edges  of  the  orchards  and  vineyards,  but  later  in  the  season 
they  gradually  spread  all  over  the  plantation.  They  seemed  to  prefer 
tlie  leaves  of  poplar  trees  and  grape-vines  to  any  others,  and  were  espe- 
cially fond  of  tbo  tender  bark  or  grapevines.  While  they  would  eat 
the  leaves  of  almost  every  kind  of  tree,  shrub,  and  plant  growing  upon 
tlie  plantation,  yet  they  manifested  an  evident  preference  for  certain 
kinds.  The  leaves  of  peach  trees  were  not  much  relished  by  them,  but 
the  fruit  was  eagerly  eaten,  and  upon  bearing  peach  trees  that  had  been 
much  infested  by  the  locusts  it  was  no  uncommon  sight  to  see  nothing 
but  the  leaves  and  naked  pits  remaining.  Fig  and  pomegranate  trees 
suffered  but  little  from  their  attack,  as  did  also  gum  and  evergreen 
trees.  I  saw  a  small,  barrel-shaped  cactus  which  had  its  inside  eaten 
out  by  the  locusts. 

Plants  covered  with  sacking  did  not  escape  the  attacks  of  the  locusts, 
which  gnawed  holes  into  the  sacking  and  then  entered  and  devoured 
the  leaves  of  the  inclosed  plant.  One  lady  sought  to  save  a  favorite 
plant  by  turning  a  washtub  over  it,  but  upon  removing  the  tub  a  few 
days  later  she  found  that  the  leaves  had  been  entirely  stripped  from  the 
plant. 

Fields  of  alfilfEi  suffered  very  severely  from  the  attack  of  the  locusts ; 
the  latter  were  also  very  destructive  to  beans,  cabbage,  and  tomatoes, 
but  com,  melon,  and  pumpkin  vines  were  not  much  injured  by  them. 

The  pyrethmm  plants— from  the  flowers  of  which  the  insect  powder 
known  as  "  Buhach  "  is  produced — ^were  not  much  iigured  by  the  locusts. 
In  places  where  the  plants  had  been  considerably  eaten  I  found  many 
locusta  which  acted  very  much  as  those  do  that  have  been  sprayed  with 
a  solution  of  buhach  and  water ;  they  had 'completely  lost  the  use  of 
their  legs  and  were  lying  upon  the  ground  in  a  very  helpless  condition, 
occasionally  jerking  a  leg  or  moving  a  foot.  Several  of  them  were  dead, 
evidently  having  partaken  too  fr^ly  of  the  leaves  of  the  pyrethmm 
plants,  as  no  poison  had  been  put  out  up  to  this  time. 

Wheat  flelas,  as  a  rule,  were  but  little  injured  by  the  locusts,  the 
principal  ixyury  being  done  by  biting  off  a  small  proportion  of  the  heads 
and  allowing  them  to  fall  upon  the  ground.  Late-sown  wheat  suffered 
tbe  most,  and  several  fields  were  injured  to  such  an  extent  that  they 
were  not  harvested. 

Bye  fields  were  generally  much  injured  by  the  locusts,  which  devoured 
the  exposed  kernels  in  the  heads ;  I  have  examined  many  heads  of  rye 
in  which  every  kemel  had  been  devoured.  Mr.  D.  W.  Swain  estimated 
that  he  had  lost  fully  one- third  of  his  crop  of  rye  on  600  acres  through 
the  attacks  of  locusts.  The  reason  that  they  were  more  destructive  to 
rye  than  to  either  wheat  or  barley  is  to  be  found  in  the  fact  that  the 
kernels  of  wheat  and  barley  are  wholly  inclosed  in  a  husk,  whereas  the 
kernels  of  rye  are  exposed  to  view. 

SPECIES  OF  LOOTTSTS  MOST  BBSTRUOTIVB. 

I  captured  in  the  San  Joaquin  Valley  no  less  than  twen^  different 
species  of  locusts  belonging  to  the  subfamilies  Acridina  and  OSdipodinoSf 
bat  the  principal  damage  was  committed  by  four  species,  three  of  which 
belonged  to  the  Aoridirue  or  Spine-breasted  Locusts. 

The  species  which  appeared  in  the  greatest  numbers  was  the  Devas- 
tiMtg  Locust  {MdaifK^luM  devastator  Scndder),  which  outnumbered  all 
of  the  other  species  combined,  in  the  proportion  of  at  least  seven  to  one. 
It  wa*  accompanied  by  the  Ashcolored  Locust  {Mekmaphu  dnereui 
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Scndder)  which  was  abont  one-twentieth  as  abundant  as  the  former 
species.  These  two  species  were  the  ones  that  were  the  most  destractiTe 
to  the  larger  frait  and  omaraentul  trees,  and  tbey  are  the  only  ones 
that  I  saw  feeding  upon  the  ripe  kernels  of  rye  in  the  fidds. 

During  tbe  hottest  part  of  the  day  they  would  sometimes  take  to  their 
wings  and  fly  to  a  distance  of  from  50  to  100  yards  at  a  time.  All  of 
them  would  not  start  up  at  once,  but  one  would  start  up  here,  another 
there,  and  so  on,  each  apparently  going  entirely  independent  of  the 
others.  When  the  weather  was  perfectly  calm  they  would  fly  in  every 
direction,  but  whenever  there  was  a  gentle  breeze  blowing  they  would 
fly  against  it ;  they  would  not  attempt  to  fly  wheu  the  wind  was  blow- 
ing hard. 

Sometimes  when  there  was  a  perfect  calm  one  would  start  up  and  fly 
a  short  distance,  when,  the  breeze  starting  up,  he  would  turn  and  fly 
against  it ;  but  when  it  would  begin  to  blow  quite  hard  he  would  again 
turn  abont  and  fly  with  the  wind  for  a  short  distance  and  then  alight 

In  those  migrations,  if  one  of  the  locusts  were  to  fly  against  a  tall 
tree  he  would  alight  there  and  remain  for  some  time,  but  if  he  missed 
the  tree  he  would  continue  his  flight  sometimes  until  lost  to  view;  at 
other  times  he  would  gradually  approach  the  earth  and  finally  alight, 
either  upon  the  bare  earth  or  upon  any  plant,  shrub,  tree,  or  other  ob- 
ject that  chanced  to  be  in  his  way. 

These  locusts  do  not  seem  to  be  able  to  fly  in  any  direction  that  they 
may  choose,  nor  to  alight  in  any  particular  place,  alighting  as  often  in 
the  water  or  upon  the  bare  ground  as  upon  plants.  Li  migrating  from 
the  fields  to  a  collection  of  trees  of  any  kind  a  very  few  of  them  will 
alight  in  the  trees,  but  the  greater  number  will  drop  upon  the  ground 
and  afterward  crawl  to  a  tree  and  ascend  its  trunk. 

The  Ashcolored  Locust  (M.  dnereus)  flies  with  greater  ease  than  the 
Devastating  Locust  (M.  devastator).  Both  species  fly  in  a  nearly  straight 
line,  and  at  a  distance  ranging  all  the  way  from  5  to  20  feet  from  the 
ground. 

These  migrations  were  not  always  performed  for  the  purpose  of  ob- 
taining food,  as  I  have  frequently  seen  the  locusts  start  out  of  poplar 
trees  that  as  yet  had  not  been  much  injured  by  them,  of  the  leaves  of 
which  they  are  very  fond.  I  have  also  seen  them  fly  out  of  wheat-fields 
that  had  not  as  yet  been  harvested,  and  out  of  low,  waste  places  tiliat 
were  covered  with  a  rank  growth  of  green  weeds. 

WHEBE  Dm  THESE  LOCUSTS  HATCH  t 

As  the  wind  in  the  San  Joaquin  valley  during  the  summer  season 
usually  blows  from  the  southwest,  so  the  course  of  the  locusts  would, 
in  most  cases^  be  directed  to  the  southwest,  since  they  invariably  fly 
against  the  wind. 

Several  persons  who  had  visited  the  foot-hills  lying  on  the  east  side 
of  this  valley  early  in  the  season  stated  to  me  that  the  locusts  were 
much  more  abundant  there  than  they  have  been  in  the  vall€0^,  and  that 
they  appeared  there  much  earlier  in  the  season  than  they  aid  in  the 
valley.  These  persons  were  nearly  always  of  the  opinion  that  the 
locusts  which  devastated  the  valley  hatched  out  in  the  foot-hills,  and 
that  as  soon  as  the  feed  on  the  foot-hills  began  to  fail,  the  locusts  mi* 
grated  to  the  valley;  but  I  arrived  too  It^te  iq  tl^e  season  to  .<JlefiiiitQly 
settle  this  question,  as  the  locusts  were  already  ve^  numerous  im  tbs^ 
valley  when  I  arrived  there  early  in  June.  I  am  strongly  of  the  opin- 
ion,  however,  that  the  greater  number  of  the  locusts  wlUoh  appeared 
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in  this  valley  the  present  season  were  produced  from  eggs  that  bad 
been  deposited  bere  daring  tbe  preceding  autamn. 

As  above  stated,  wben  I  arrived  at  the  Bahach  plantation  the  locusts 
were  most  abundant  along  tbe  outer  edges  of  the  orchards  and  vine- 
yards, while  tbe  more  central  parts  were  almost  wholly  free  from  them. 
Now,  if  the  locusts  bad  migrated  to  this  plantation,  would  they  not 
have  been  found  as  often  in  the  center  of  tbe  orchards  and  vineyards 
as  along  tbe  outer  edges  t  But  if  tbe  locusts  bad  batched  out  upon  the 
plantation  we  should  expect  to  find  them  tbe  most  numerous  in  tbe  vi- 
cinity of  uncultivated  land,  where  tbe  eggs  would  not  have  been  dis- 
turbed by  tbe  plow  and  cultivator ;  and  this  was  exactly  tbe  situation 
where  they  were  tbe  most  numerous — in  the  vicinity  of  tbe  uncultivated 
land  along  tbe  outer  edges  of  tbe  orchards  and  vineyards.  Had  tbe 
eggs  been  deposited  last  autumn  in  the  more  central  parts  of  tbe  or- 
chards and  vineyards,  tbe  subsequent  cultivating  of  these  would  have 
destroyed  the  eggs,  so  that  no  locusts  would  have  hatched  out  in  such 
situations ;  and  none  were  found  there. 

Moreover,  I  found  upon  the  uncultivated  land  referred  to  above  quite 
a  number  of  young  locusts,  which  were  evidently  tbe  young  of  tbe  De- 
vastating Locust  (M.^ero^tafor),  since,  in  their  markings,  they  approach 
that  species  more  closely  than  they  do  any  other  of  tbe  Spine-breasted 
Locusts  which  inhabit  tbe  San  Joaquin  Valley.  Tbe  following  is  a  de- 
scription of  these  young  locusts,  drawn  from  fresh  specimens: 

Head,  Mhen-gniy,  whitish  below  each  eye.  Thorax,  aehen-brown :  two  dark-brown- 
.  iah  mbdoraal  stripeB,  one  on  eaoh  eide,  and  below  each  is  a  whitian  LinOi  then  a  dark 
spot  bordered  below  bv  a  whitish  line.  Abdomen,  aHhen-pink,  mottled  with  dark 
brown.  Venter,  whitish,  unmarked.  Leji^s,  ashen-yellow ;  hind  femora  with  a  loncl- 
tndinid  blaok  stripe  on  the  enter  side,  interrupted  at  the  middle  of  the  femur  andsub- 
intermpted  at  the  first  one- fourth;  upper  side  of  htud  femora  marked  with  three 
black  spots,  the  first  at  one- fifth,  the  second  at  two-fifths,  and  the  third  at  two- thirds 
the  length  of  each  hind  femur  from  its  base,  the  first  s^ot  sometitnes  wanting,  the 
second  and  third  spots  extending  slightly  upon  the  inner  side  of  each  hind  femur 
before  the  tip.    There  is  a  blunt  spine  Mtween  the  front  legs. 

In  all  of  these  characters  the  agreement  with  the  adult  Devastating 
Locust  is  very  dose.  There  are  only  three  species  of  Spine-breasted 
Locusts  inhabiting  the  San  Joaquin  Valley  which  approach  this  species 
very  closely  in  their  markings;  and  from  each  of  these  both  the  adult 
Devastating  Locust  and  the  young  locusts  above  described  differ  as 
follows: 

Metanaplns  einereus  Scudder  (tbe  Ash-colored  Locust)|  has  no  black 
spots  on  the  bind  femora. 

Melanophis  sp.  (probably  only  a  variety  of  devastator)  has  no  distinct 
black  subdorsal  firt;ripes  on  tbe  thornx. 

Paroxya  sp.  (near  atlantica  S<3udd.)  has  tbe  subdorsal  stripes  of  tbe 
thorax  well  defined,  not  interm])tedy  and  of  nearly  tbe  same  width 
throughout  their  entire  length,  while  in  the  adult  Devastating  Locust 
and  the  young  ones  above  described  these  stripes  taper  posteriorlyi  are 
not  well  defined,  and  are  generally  interrupted^ 

These  young  ones  quite  closely  resemble  those  of  the  Dififerential  Lo- 
cust [Caloptenns  differentialis  Thomas),  but  diflfer  in  having  no  black 
dots  on  the  groove  on  tbe  under  side  of  each  bind  femur. 

It  seems  quite  evident,  therefore,  that  tbe  young  locusts  above  de- 
cribed  are  those  of  tbe  Devastating  Locust,  the  species  which  committed 
the  most  extensive  depredations  in  the  San  Joaquin  Valley  the  present 
season ;  and  if  they  were  tbe  young  of  that  species,  then  tbe  latter 
l^^teA  in  the  San^J^aqiiin  Valley,  since  it  would  have  been  quite  im- 
poaaible  for  these  young  ones— many  of  which  were  not  more  than  one- 
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fonrth  grown— to  havf  found  fheir  way  to  the  Bohach  plantation  from 
the  foot-hills,  a  distance  of  from  16  to  20  miles. 

When  I  first  arrived  in  the  valley^  the  Devastating  and  Ash-colored 
Locusts  were  most  numerous  in  those  grain  fields  that  had  not  been 
plowed  for  a  year  or  more,  that  is,  in  fidds  of  what  is  commonly  called 
^^volunteer"  gndn.  i.  e.,  self-seeded.  Some  of  the  locusts  remained  in 
these  fields  for  two  weeks  after  the  grain  had  been  harvested ;  by  the 
latter  part  of  July  scarcely  a  single  specimen  of  either  the  Devastating 
Locust  or  the  Ash-colored  Locust  could  be  found  in  these  fields,  but  the 
low  waste  places,  which  were  quite  numerous  in  and  near  all  of  tine  grain 
fields,  and  which  were  covered  with  a  rank  growth  of  green  weeds,  were 
infested  with  immense  numbers  of  these  locusts,  which  doubtless  will 
breed  in  these  situations. 

These  waste  places  are  covered  with  water  during  the  latter  part  of 
the  winter  season,  and  sometimes  until  late  in  the  summer.  When  the 
proper  time  for  putting  in  the  seed  arrives  they  are  too  wet  to  be  plowed 
and  seeded,  and  are  therefore  allowed  to  remain  undisturbed  from  year 
to  year.  The  green  t\  ecds  which  these  waste  places  contain  late  in  the 
season,  when  the  surrounding  fields  contain  nothing  green,  fhmish  food 
to  the  locusts  until  their  egg-laying  season  arrives,  when  they  will  doubt- 
less deposit  their  eggs  in  these  waste  places;  and  as  these  eggs  do  not 
hatch  until  the  following  spring,  they  must  be  covered  with  water  for  a 
period  of  two  or  three  months.  This  would  not  necessarily  destroy  their 
vitality  unless  they  were  covered  by  the  water  for  too  long  a  time,  since 
Professor  Biley  has  ascertained  that  the  eggs  of  the  Bocky  Monntain 
Locust  (CalopfofUtf  spretus^  Uhler)  were  not  affected  by  being  submerged 
in  water  for  three  months  during  the  winter  and  early  spring.* 

•OAXrSE  OF  THE  ABUNDANCE  OF  THE   DEYASTATXNO   LO0U6T  HT  T2XX 
SAN  JOAQUIN  VALLEY  DUBINO  THE  BUMMEB  OF  1886. 

If^  as  we  have  supposed  above  and  have  every  reason  to  believe  to  be 
a  fact,  the  Devastating  Locusts  deposit  their  eges  in  these  waste  places, 
we  see  that  in  ordinary  seasons  these  locusts  will  not  appear  in  snfB* 
cient  numbers  to  attract  attention,  since  the  water  will  be  removed,  by 
evaporation  or  otherwise,  from  the  more  elevated  portions  of  these 
waste  places  iirst,  and  therefore  the  eggs  which  have  been  deposited 
in  those  elevated  places  will  be  the  first  to  hatch  out,  followed  by  those 
that  had  been  deposited  in  less  elevated  places,  and  so  on.  It  follows 
that  those  hatched  out  the  earliest  will  be  the  first  to  acquire  wings  and 
migrate  to  the  adjacent  fields,  followed  after  a  certain  time  by  those 
hatched  out  next,  and  so  on.  By  coming  into  the  fields  so  gradoaUy 
and  spreading  over  so  large  an  area  of  land|  their  presence  wiu  soaioely 
be  noticed.  It  is  also  quite  certain  that  many  of  the  eggs  are  destroyed 
by  being  too  long  covered  by  the  water,  since,  in  ordinary  seasons,  sev- 
eral of  these  waste  places  contain  water  until  quite  late  in  the  summer. 

Thus  it  happens  that  in  ordinary  seasons  the  locusts  never  apiHNir  iu 
saflftcient  numbers  to  attract  attention. 

Last  winter,  however,  but  little  rain  fell,  and,  as  a  natural  conse- 
quence, what  little  water  was  collected  in  the  waste  places  soon  eva|>- 
orated,  leaving  these  places  perfectly  dry  for  some  time  before  the  time 
for  the  locust  eggs  to  hatch  out  had  arrived^  consequently,  when  the 
time  for  these  eggs  to  hatch  out  did  arrive,  they  all  hatched  out  within 
a  short  time  of  each  other,  and  as  they  would  all  acquire  wings  i^d  mi- 

*  8m  the  Fir«t  Axmuiil  Report  of  the  U.  S.  EutotnologicAl  CommiMioiif  pp.  359, 360. 
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grate  to  the  a^acent  fields  nearly  at  the  same  time,  their  coming  all  at 
once,  or  within  a  short  time  of  each  other,  would  very  naturally  attract 
attention.  Moreover,  it  is  very  evident  that  they  appeared  in  greater 
nnmbors  the  present  season  than  they  do  in  ordinary  seasons,  since  none 
of  their  eggs  were  destroyed  by  being  covered  with  water  for  too  long 
a  time. 

As  stated  above,  the  locusts  left  the  grain  fields  this  Reason  a  few 
weeks  after,  the  latter  had  been  harvested,  there  being  no  green  food 
for  them  to  obtain  in  these  fields ;  but  it  is  quite  probable  that,  as  last 
season  was  a  very  wet  one,  there  may  have  been  green  weeds  in  the 
grain  fields  as  late  in  the  season  as  the  locusts  deposit  their  eggs,  and 
if  such  was  in  reality  the  case,  then  we  may  suppose  that  many  of  the 
locusts  deposited  their  eggs  in  the  fields  last  autumn.  This  would  ac- 
count for  the  fact  that  the  locusts  were  most  numerous  the  present 
season  on  those  fields  which  had  not  been  plowed  for  over  one  year. 

From  the  above  facts  it  would  appear  that  whenever  there  is  a  very 
dry  winter  and  spring  in  the  San  Joaquin  Valley  there  will  be  an  abun- 
dance of  locusts  in  tlmit  valley  during  the  following  summer ;  but  when 
there  is  an  abundance  of  rain  during  the  winter  and  spring  months 
there  will  not  be  an  unusual  number  of  locusts  during  the  following 
sammer. 

In  the  latter  i>art  of  July  I  saw  several  pairs  of  the  Ash-colored  Locust 
(Jf.  eineretu)  united  in  coition,  but  up  to  Uie  time  that  I  left  this  vallc.v — 
the  first  week  in  August — ^I  did  not  sec  a  single  pair  of  the  Devastating 
Locust  thus  united. 

THB  DIPFBBENTIAL  L00TJ8T. 

The  DiiBerential  Locust  (Oaloptenus  differentialis  Thomas)  was  only 
about  one  twenty-fifth  as  numerous  ae  the  Devastating  Locust.  These 
two  species  and  the  Ash-colored  Locust  were  the  only  Spine-breasted 
Loonsts  that  appeared  in  destructive  numbers  in  the  San  Joaquin  Valley 
the  present  season.  The  only  other  species  of  Spine-breasted  Locusts 
that  I  took  in  that  valley  are  the  Aeridium  shoslhone  Thomas ;  the  Heft- 
perotettix  viridia  (Thomas),  and  the  Paroxya  (near  atlantica  Sc). 

When  I  first  came  to  this  valley,  early  in  June.,  the  Differential  Locust 
wasmostly  in  the  wingless  state,  there  being  only  about  oue  winged  speci- 
men to  ten  wingless  ones }  by  the  last  week  in  July  the  greater  number 
of  them  had  acquired  wings.  On  the  23d  of  June  I  saw  the  first  pnir 
united  in  coition,  but  the  majority  of  them  did  not  pair  until  about  tlirec 
weeks  later.  After  coition,  and  before  the  e^gs  are  deposited,  the 
abdomen  of  the  female  increases  very  much  in  size. 

The  first  egg-mass  which  I  saw  this  species  deposit  was  depo'sited  on 
the  23d  of  Jmy.  The  location  chosen  was  a  shaded  place  on  the  uortli 
side  of  a  row  m  trees  and  in  a  sandy  soil.  A  basin-like  hole  had  been 
(ing  in  the  ground  at  the  base  of  an  ornamental  tree,  and  bad  beiMi  lilted 
with  water  a  day  or  so  previously,  for  the  purpDse  of  irrigatiiig  the  tnn*. 
The  female  locust  had  worked  her  alnlomeu  into  the  ground  on  the 
outer  edge  of  this  basin.  I  first  discovered  her  in  this  position  at  about 
3  o'clock  in  the  afternoon,  and  at  16  minutes  past  4  o'clock  she  had  com- 
pleted depositing  an  egg-mass  and  walked  away. 

This  egg- mass  is  about  three-fourths  of  an  inch  long,  slightly  curved, 
and  a  little  less  in  diameter  than  an  ordinary  lead  pencil.  The  space 
between  the  uppermost  eggs  and  the  surface  of  the  surrounding  earth 
was  filled  in  with  a  frothy  matter.  When  freshly  deposited  the  egg- 
mass  is  of  a  pale  bluish  color. 


Digitized  by  VjOOQ IC 


296    REPORT  OF  THE  COMHISSIONEB  OF  AGRICULTURE. 

On  BOTcral  succeediDg  days  I  saw  many  females  of  this  Fipecies  deposit 
their  eggs,  and  in  nearly  every  instance  the  situation  chooen  for  thiti 
purpose  was  the  edge  of  one  of  the  basin-like  hollows  at  the  base  of  a 
tree. 

I  saw  several  of  the  females  make  numerous  attempts  to  sink  their 
abdomens  into  the  earth  upon  a  hard  beaten  walk,  but  always  without 
meeting  with  success.  They  do  not  appear  to  have  the  power  to  i>ene- 
Irate  hard  substances  that  is  possessed  by  some  locusts.  Upon  one  oc- 
casion I  saw  a  female  Ohloealtis  cansperaa  (Harris),  that  had  excavated 
a  hole  in  the  bark  of  a  burr-oak  log  by  means  of  the  homy  plates  at  the 
tip  of  her  abdomen :  when  found  by  me  she  had  reached  a  depth  equal  to 
about  one-half  the  length  of  her  abdomen.  This  occurred  in  Northern 
Illinois. 

The  Differential  Locust  is  not  so  easily  startled  as  the  Devastating 
Locust  is,  and  its  flight  is  heavier  and  sustained  for  only  a  short  distance, 
seldom  flying  more,  than  12  or  14  feet  at  a  time.  It  does  not  perform 
those  migrations  indulged  in  by  the  Devastating  and  Ash-colored  Lo- 
custs, seldom  taking  to  its  wings  except  when  disturbed. 

It  waa  principally  found  in  trees,  being  especially  partial  to  the  leaves 
of  poplar  trees.  I  did  not  find  it  in  the  grain  fields,  and  it  occurred 
only  in  limited  numbers  in  the  low,  waste  places,  overgrown  with  weeds. 
It  was  very  numerous  in  alfalfa  fields,  where  it  probab^  breeds,  as  young 
ones  of  all  sizes  were  very  numerous  in  these  fields* 

THE  YELLOW  LOOtTST. 

The  only  species  of  Spineless-breasted  Locusts  (^(Edipodinw)  that  ap- 
peared in  destructive  numbers  in  the  San  Joaquin  Valley  the  present 
season  was  the  Yellow  Locust  {Trimerotrapis  pseudofasciata  Scndder), 
which  was  only  about  one-twentieth  as  abundant  as  the  Devastating 
Locust.  When  I  first  came  to  the  valley  early  in  June,  this  species  was 
most  numerous  in  grain  fields,  but  after  these  had  been  harvested  it 
migrated  to  new  pastures.  In  many  places  it  was  very  destructive  to 
the  leaves  of  grape-vines  and  low  trees,  but  it  was  very  seldom  found 
in  large  trees. 

The  flight  of  the  Yellow  Locust  is  more  undulating  than  that  of  the 
Devastating  Locust,  and  Is  sometimes  continued  for  long  distances  at  a 
time.  They  do  not  always  fly  in  one  direction,  against  the  wind,  as  the 
last-named  species  almost  invariably  does,  but  fly  in  almost  every  direc- 
tion. They  do  not  aU  start  at  once,  but  one  will  start  up  here,  another 
there,  and  so  on,  each  apparently  going  eiitirely  independent  of  the 
others.  . 

Their  flight  is  sometimes  accompanied  by  a  crackling  sound,  but  they 
appear  to  produce  this  sound  at  their  pleasure  while  on  the  wing.  Sev- 
eral other  species  of  Spineless-breasted  Locusts  {(Edipodinat)  can  also 
produce  this  sound  while  on  the  wing,  but  I  am  not  acquainted  with  a 
single  species  of  Spine-breasted  Locust  {AcridiiuB)  that  ever  produces  a 
similar  sound. 

The  Yellow  Locusts  are  more  frequently  found  resting  upon  the  bare 
ground  than  in  any  other  situation,  but  duriug  the  hottest  part  of  the 
day  they  seek  the  shade  of  low  weeds,  grape-vines,  small  trees,  &c , 
which  they  usually  ascend,  but  never,  or  very  seldom,  go  very  hijrh.  I 
have  frequently  seen  them  feed  upon  dry  leaves,  and  they  seem  to  pre- 
fer feeding  upon  these  on  the  ground  to  cliipbing  ^ft§ir.  the  green  odm  »« • 

I  have  also  seen  them  feed  upon  a  locust  that  had  but  recently  died; 
they  would  usually  begin  upon  the  side  of  the  thorax  next  to  the  head, 
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and  eat  away  the  whole  side  and  internal  parts  of  the  thorax,  sometimes 
also  devouring  the  greater  part  of  the  abdomen.  This  cannibalistic 
habit  seems  to  be  indulged  in  by  all  the  different  species  of  locusts  that 
inhabit  this  valley. 

I  saw  several  pairs  of  Yellow  Locusts  united  in  coition  in  tbe  latter 
part  of  June,  but  did  not  succeed  in  obtaining  any  eggs,  although  I  fre- 
quently saw  a  female  that  had  her  abdomen  sunken  its  whole  length 
into  the  loose  sand  in  the  grain  fields ;  after  she  had  withdrawn  her 
abdomen  and  walked  away,  I  carefully  dug  up  the  earth  in  the  place 
where  her  abdomen  had  been  thrust  into  the  sand,  but  never  succeeded 
in  obtaining  the  eggs.  As  the  situation  chosen  by  these  females  was 
in  the  oi>en  fields  where  it  was  impossible  to  watch  their  movements 
unobserved  by  them,  it  is  quite  likely  that  my  presence  frightened  or 
otherwise  disturbed  them  to  such  an  extent  that  they  would  not  dei>osit 
their  eggs  so  long  as  I  was  within  view  of  them.  So  long  as  I  remained 
hidden  from  view,  the  female  Differential  Locust  would  continue  deposit- 
ing her  eggs,  that  is,  when  I  discovered  her  in  the  act  of  depositing 
eggs  some  distance  off,  and  my  presence  was  unknown  to  her ;  but,  when 
I  came  upon  her  unawares  and  she  saw  me,  it  mattered  not  how  quickly 
and  carefully  I  withdrew  myself  from  her  sight,  she  always  refused  to 
deposit  any  eggs^fber  a  certain  time  withdrawing  her  abdomen  and 
walking  away.  Hence  I  believe  that  no  female  locust  will  deposit  her 
eggs  when  she  is  aware  of  the  presence  of  any  person. 

OTHER  SPEOIBS  OF  LOOtTSTS. 

I  captured  eighteen  different  species  of  locusts  in  the  San  Joaquin 
Talley  during  the  two  months  that  I  remained  in  that  valley.  Li  order 
to  show  the  comparative  abundance  of  each  of  these  species,  I  sub- 
join herewith  a  list  of  those  determined,  with  numbers  attached  show- 
ing the  numbers  in  which  the  locusts  of  each  s]>ecies  appeared  as  com- 
pared with  those  of  any  of  the  other  species.  Thus,  the  first  species  is 
represented  by  the  number  1  and  the  second  species  by  the  number  4, 
indicating  that  there  were  four  specimens  of  the  latter  species  to  eveiy 
one  of  the  former,  and  so  on  throughout  the  list: 

Pwolommi  texana  Scndder 1 

BenperpietHx  viridU  Tbomaa 4 

ComoMoa  waUula  Qcndder ..* • 6 

Qimmula  pellucida  Sendder S 

Jeridimm  tiUMAoM  TbomaA 10 

DUMMiaira  Mniwto  St&l 10 

TrimerotropU  vimeulata  Scndder 20 

iyiin«roCr«^8p.r 40 

THwuroir^pUm.l ..•••.. • 50 

MrUiMophu  proWble  Tar.  of  dewuiaUtr .••• —  ^ 

I'arajrga  Dear  atlaniUa,^ .•••••  •••.  ••...• •••  ••••  50 

Trimerotropiivp.l 75 

iHMotteirA  apuroato  SaaflsnTB 100 

CaloptmM$  iiferemtialU  ThovoM 750 

MeIamoplu»  dnereus  BovLdder 1,000 

"J  rinurotropis  p$emdoJfa$daia  Sondder 1,000 

JletanopfuB  devattatar  Qoxkdder 20,0u0 

INJT7BT  OOlOnTTBD  BT  THE  LOOtTSTS. 

It  is  very  difficult  to  give  any  idea  of  the  injury  committed  by  the 
lociistft  in  the  San  Joaquin  Valley  the  present  season.  A  majority  of 
the  trees  and  grape-vines  that  had  been  defoliated  by  them,  put  forth 
a  new  growth  of  leaves  in  the  oourse  of  three  or  fbnr  weeks  from  the 
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buds  that  ordinarily  would  not  have  developed  nntil  the  following  sea- 
son ;  in  those  cases  the  only  injnry  eostainea  throagh  the  attacks  of  the 
locusts  was  a  partial  arrest  of  the  growth  of  the  trees  and  vines,  and 
in  many  cases  a  loss  of  the  fruit  upon  fruit-trees  and  ^rape-vines  in 
bearing. 

Grape-vines  that  had  been  stripped  of  their  leaves,  buds,  and  much 
of  their  bark,  sent  out  new  shoots  irom  the  base  of  the  vines,  the  de- 
nuded part  dying  back  as  far  as  the  buds  and  bark  had  been  removed. 
In  cases  where  the  bark  had  been  removed  but  the  buds  had  not  been 
injured,  these  buds  developed  a  new  set  of  leaves,  and  a  new  bark 
seemed  to  be  forming  in  those  places  where  the  old  bark  had  been  re- 
moved. 

Several  vineyardists  plowed  under  their  young  vines  to  save  them 
from  receiving  further  injury  from  the  attacks  of  the  locusts,  and  also 
to  prevent  them  from  drying  out,  and  the  majority  of  the  vines  treated 
in  this  manner,  in  the  course  of  three  or  four  weeks,  sent  up  a  new 
growth  through  the  thin  covering  of  earth  that  had  been  thrown  upon 
them  by  the  plow. 

The  devastations  committed  by  the  locusts  in  the  grain  fields  and 
vegetable  gardens  were  in  most  cases  irreparable.  A&lfa  fields  were 
in  most  oases  kept  eaten  down  so  closely  by  the  locusts  that  not  a  sin- 
gle crop  of  hay  was  gathered  from  them. 

KjLTXTB'AL  ENEMIES. 

Besides  several  kinds  of  domestic  animals,  such  as  hogs,  dogs,  cats, 
chickens,  ducks,  turkeys,  &c.,  I  have  also  seen  several  kinds  of  wild  ani- 
mals, biids,andinsectspreyin^upontheloousts.  Among  these  is  a  large, 
ground'lizard,  or  «ir»/%,  as  it  is  commonly  called,  which  I  have  twice 
seen  catch  a  locust  in  its  mouth,  springing  upon  it  somewhat  as  a  cat 
would  spring  upon  a  mouse.  I  have  a^  seen  the  following  birds  feed- 
ing npon  locusts :  Bullock's  oriole  (lotenu  buUockii)^  a  sparrow  resem- 
blme  the  Eastern  Song-sparrow  {MeloipiMa  mdodia)^  and  a  larger  spar- 
row navin^  a  patch  of  red  feathers  on  the  head. 

Among  insects  I  saw  two  different  species  of  wasps  preying  upon  the 
locusts.  The  most  common  species  is  the  Prionanyx  atraia.  When  a 
locust  takes  to  its  wings  one  of  these  wasps  will  pounce  upon  it,  seize 
it  in  her  legs  and  bear  it  to  the  ground,  after  which  she  thrusts  her 
sting  into  it ;  the  part  of  the  locust  into  which  the  sting  is  thrust  is  the 
under  side  of  the  thorax,  between  the  insertion  of  the. first  two  paira  of 
legs.  Soon  after  being  stung  the  locust  becomes  motionless,  when  tbe 
wasp  gets  astride  of  it.  seizes  its  antenn®  with  her  jaws,  and  drags  the 
locust  to  her  burrow,  the  body  of  the  locust  being  under  and  directed 
in  the  same  direction  as  that  of  its  captor,  three  of  the  wasp's  legs  be- 
ing on  one  side  of  the  locust  and  three  on  tbe  other.  The  wasp  leaveM 
the  locust  at  short  intervals  for  the  purpose  of  finding  her  burrow,  after 
which  she  returns  to  it  again  and  drags  it  a  short  distance  farthf'r  in 
the  direction  of  her  burrow. 

I  have  seen  upwards  of  two  dozen  of  these  wasps  thus  dragging  lo- 
custs to  their  burrows,  which  are  always  made  in  loose,  sandy  soil,  and 
in  every  instance  the  victim  was  a  Devastating  Locust.  How  and  why 
they  always  select  this  species  for  their  victims  is  a  mystery,  since  there 
were  always  three  or  four  other  species  of  locusts  of  the  same  sise  and 
nearly  of  the  same  color — among  which  may  be  mentioned  the  Ash- 
colored  Locust— always  associated  with  Uiem;  still  I  never  saw.tl)(|ip 
attacking  any  other  species  than  the  Devastating  Locust. 

After  dragging  the  locust  into  her  burrow  the  wasp  stations  hersdf 
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ia  front  of  the  latter,  her  head  directed  fipom  it,  and  then  with  her  front 
feet  she  throws  the  dirt  into  her  barrow,  occasionally  going  into  the  lat- 
ter apparently  for  the  purpose  of  scratching  the  dirt  into  the  farthest 
end  of  it,  soon  to  return  and  resume  the  filling- up  process ;  in  this  way 
she  continues  until  the  burrow  is  filled  up  and  not  a  trace  of  its  existence 
is  to  be  seen. 

In  digging  her  burrow  the  wasp  frequently  uses  her  strong  jaws,  but 
in  fiUing  it  up  she  uses  her  feet  almost  altogether,  standing  upon  her 
two  hind  pairs  of  feet  and  scratching  with  her  firont  ones  somewhat  sis 
a  dog  would ;  all  of  her  movements  are  very  rapid. 

I  saw  a  single  specimen  of  another  species  of  wasp  dragging  a  De- 
vastating Locust  to  her  burrow ;  she  dragged  the  locust  into  her  burrow 
in  the  same  manner  that  the  Prianonyx  atrata  did,  as  described  above. 
I  also  saw  a  single  specimen  of  the  Sphex  rufiventris  dragging  a  wing- 
less cricket  {AnaJ^rus  sp.)  to  her  burrow  in  a  similar  manner.  During 
the  fore  part  of  July  I  saw  several  pairs  of  these  Sphex  wasps  united 
in  coition  in  the  dooryard  of  the  Buhach  plan tation^  while  many  of  them 
were  lying  upon  the  ground  dead :  these  latter  I  judged  were  males 
which  nad  died  after  coition  had  taken  place. 

On  the  20th  of  July  I  found  three  red  mites  attached  to  the  under  side 
of  the  breast  of  a  Trimerotropis  sp.,  a  Spineless-breasted  Locust  having 
the  hind  wings  bluish  at  the  base.  These  mites  were  in  shape  like  an 
inverted  tea-cup,  and  were  doubtless  the  young  Trambidium  lociLstarum; 
but  unfortunately  they  escaped  before  a  careful  examination  of  them 
could  be  made,  and  I  did  not  succeed  in  obtaining  any  additional  speci- 
mens. 

On  the  6th  of  July  a  dipterous  larva,  about  9  millimeters  long,  issued 
from  an  oval  hole  in  the  side  of  the  tliorax  next  the  head  of  a  JHsso- 
steira  »pureata  which  I  had  inclosed  in  my  cyanide  bottle ;  this  larva 
died  before  pupating,  having  been  killed  by  the  cyanide,  as  it  was  not 
disoovered  by  me  until  an  hour  or  more  had  elapsed  after  I  placed  the 
locoat  In  the  bottle. 

ThiB  was  the  only  specimen  of  this  parasite  that  I  obtained,  although 
I  disfieoted  many  hundred  locusts  in  search  of  additional  specimens, 
but  without  meeting  with  success. 

In  a  paper  on  the  North  American  Oonopidce^  which  appeared  in  the 
Transactions  of  the  Connecticut  Academy  of  ITatural  Sciences,  for  the 
month  of  March,  1886  (vol.  vi,  p.  389),  Dr.  S.  W.  Williston,  quoting 
from  Brauer,  states  that  Conops  is  sometimes  parasitic  upon  (Edipoda 
(a  genus  of  Spineless-breasted  Locusts).  The  only  species  of  Conops 
that  I  have  taken  in  the  San  Joaquin  Valley  is  the  Physocephala  affinia^ 
Williflton ;  and  the  Dipterous  larva  mentioned  above  may  have  belonged 
to  this  spedes. 

RSKBBIES. 

As  soon  as  the  locusts  began  to  appear  in  destructive  numbers  upon 
t  1h;  Duhach  plantation,  the  superintendent,  Mr.  O.  E.  Ladd,  tried  a  grent 
\ui\uy  means  of  destroying  them. 

Adjoining  this  plantation  on  the  west  is  an  alfalfa  field  that  literally 
swarmed  with  locnsts;  many.of  them  found  their  way  to  the  a(ljact»nt 
trees  upon  the  buhach  plantation,  and  to  intercept  them  Mr.  Ladd 
placed  a  windrow  of  dry  pyrcthrum  stems  between  this  alfalfa  field  and 
tlie  nearest  row  of  trees  upon  the  ])lantation.  In  the  evening  many  of 
the  looosts  would  orawl  into  this  windrow  for  the  i>or]>o»e  of  spending 
the  night  therein,  and  lat6  at  night  the  windrow  whh  set  on  fire ;  in  this 
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way  a  great  many  of  the  locnsts  were  destroyed,  but  a  great  many  more 
passed  over  the  windrow  into  the  adjacent  trees. 

This  alfalfa  field  was  rolled  late  in  the  evening  with  a  heavy  wooden 
roller,  bat  this  did  not  kill  very  many  of  the  locnsts,  although  the 
ground  was  quite  level,  but  sandy.  I  have  repeatedly  stepped  squarely 
upon  a  locust  on  loose,  sandy  soil,  without  injuring  the  locust  in  the 
slightest  degree,  so  far  as  I  could  discover. 

A  small  patch  of  alfalfa  that  was  thickly  infested  with  locusts  was 
sprayed  with  a  solution  composed  of  1  part  of  the  kerosene  emulsion  (2 
gallons  kerosene,  1  gallon  water,  and  one-half  pound  of  soap)  dilutc>d 
with  4  parts  of  water,  but  the  locusts  were  not  killed  by  it.  Locusts 
immersed  in  the  undiluted  emulsion  died  a  few  minutes  afterwards. 

Mr.  O.  N.  Milco,  one  of  the  proprietors  of  the  Buhach  plantation,  tried 
the  experiment  of  driving  the  locusts  out  of  a  small  vegetable  garden  by 
burning  some  flowers  of  sulphur  on  the  windward  side  of  the  garden,  but 
the  locusts  were  not  visibly  affected  by  it.  Several  other  persons  idso 
tried  this  remedy,  but  always  with  a  like  result. 

This  remedy  might  prove  effectual  in  localities  where  the  air  is  so 
damp  and  heavy  as  to  keep  the  smoke  near  the  ground,  but  in  a  climate 
where  the  air  is  so  light  as  it  is  in  the  San  Joaquin  Valley  in  the  sum- 
mer time  it  will  avail  nothing,  as  the  smoke  rises  rapidly  in  the  air  and 
thus  is  not  brought  in  contact  with  the  locusts  upon  the  surrounding 
vegetation. 

Jkir.  Frank  Smith,  whose  fiEirm  adjoins  the  Buhach  plantation  on  the 
west,  had  a  trough  of  zinc  constructed,  the  dimensions  of  which  were 
about  as  follows:  Length,  6  feet;  width,  2  feet ;  depth,  18  inches.  This 
was  mounted  on  runners,  and  late  in  the  evening  it  was  drawn  by  a 
horse  through  the  orchard;  the  bottom  of  the  trough  was  covered  to  the 
depth  of  5  or  6  inches  with  strong  soap-suds. 

In  operating  it,  the  trough  was  drawn  beneath  a  tree  infested  with 
locusts ;  the  tree  was  then  struck  with  a  heavy  stick  that  had  been 
wrapped  in  several  thicknesses  of  cloth  to  prevent  bruising  the  tree : 
by  this  operation  many  of  Uie  locusts  were  dislodged  from  the  tree  ana 
fell  into  the  soap-suds  in  the  trough,  and  after  a  certain  quantity  of 
them  had  been  thus  collected  they  were  transferred  into  grain-sacks  and 
afterwards  beaten  to  death  with  a  heavy  dub.  In  this  manner  a  great 
many  of  the  locusts  were  destroyed. 

This  plan  would  have  been  more  effectual  had  there  been  two  troughs 
instead  of  only  one,  so  that  there  could  have  been  a  trough  placed  on 
each  side  of  tiie  tree.  The  best  results  were  obtained  when  it  was 
operated  very  late  at  night,  when  the  locusts  were  somewhat  stupefied 
by  the  cold. 

A  remedy  that  has  been  very  sucoessftal  in  destroying  locusts  consiBtB 
of  a  certain  proportion  of  bran,  arsenic,  sugar,  and  water;  these  have 
been  used  in  different  proportions,  but  tne  one  that  appears  to  give  the 
best  results  consists  of  1  part  by  weight  of  arsenic,  1  of  sugar,  and  6  of 
bran,  to  which  is  added  a  sufficient  quantity  of  water  to  make  a  wet 
maah. 

This  preparation  is  usually  prepared  in  wash-tubs  or  half-barrels. 
One  of  these  is  filled  about  threofonrths  full  of  dry  bran,  and  to  this  is 
added  about  5  pounds  of  arsenic,  which  is  thoroughly  stirred  throu^ 
the  bran  with  a' spade  or  shovel.  Five  pounds  of  sugar  is  next  thrown 
into  a  pail,  which  is  then  filled  with  water  and  the  sugar  stirred  until 
it  is  dissolved,  when  this  sugar-water  is  added  4;o- the  bran  and  araenie 
and  the  three  well  stirred ;  more  water  is  added  airii^  the  stirrinif  ^cimc^ 
tinned  until  every  portion  of  tiie  mash  becomes  thoroughly  satoiated. 
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About  ateaspoonftil  of  this  mash  is  placed  at  the  root  of  each  tree, 
Bhraby  or  plant  infested  with  locusts,  dropping  it  in  the  shade  when  this 
calk  be  done.  In  the  case  of  low  shmbs  or  plants  nothing  more  need  be 
done,  as  the  locnsts  will  find  their  way  to  the  poison,  bat  when  large 
trees  are  treated  the  locusts  shoold  be  jarred  out  of  them,  or  be  driven 
ont  with  long  poles. 

I  have  known  locusts  to  be  killed  by  eating  some  of  this  mash  that 
had  been  put  out  over  a  week  previously.  The  poison  works  very  slowly, 
and  when  put  out  early  in  the  morning  will  show  but  little  effect  upon 
the  locusts  until  quite  late  in  the  day.  A  Devastating  Locust  that  I 
saw  eating  the  mash  at  9  o'clock  in  the  forenoon  was  still  alive  at  6  in 
the  evening,  but  was  dead  when  next  examined  early  the  next  morning. 

Allowing  a  teaspooni^il  of  this  mash  to  each  grape-vine  in  the  .vine- 
yard— ^the  vines  being  7  or  8  feet  apart^this  will  require  about  10 
pounds  of  the  dry  bran  (and  arsenic  and  sugar  in  proportion)  to  each 
acre.  The  cost  of  the  material  will  vary,  but  should  not  exceed  50  cents 
for  each  acre  of  grape-vines,  including  cost  of  labor  for  mixing  and  ai>- 
plying  it.    For  orchards  the  cost  will  be  much  less  than  this. 

The  addition  of  sugar  to  this  mash  is  merely  for  the  purpose  of  caus- 
ing the  arsenio  to  a<&ere  to  the  particles  of  bran,  and  not  for  tke  pur-  < 
pose  of  increasing  its  attractiveness,  since  bran  is  more  attractive  to  the 
locusts  than  sugar.  This  I  have  demonstrated  to  my  own  satisfaction. 
A  quantity  of  sugar  was  placed  upon  the  ground  contiguous  to  an  equal 
quantity  of  bran  mash ;  when  a  locust  came  to  the  sugar  he  would  eat  a 
little  of  it,  move  on  a  short  distance  and  again  take  a  few  bites  of  the 
sugar,  and  continue  in  this  manner  until  he  reached  the  mash,  when  he 
would  settle  down,  eat  his  fill,  and  then  move  off.  The  locusts  which 
came  to  the  mash  before  reaching  the  sugar  would,  almost  without  ex- 
ception, eat  their  fill  of  the  mash  and  then  walk  away,  but  occasionally 
one  would  leave  the  mash  and  take  a  few  bites  of  the  sugar,  only  to  re- 
turn to  the  mash  again.  None  of  them  ate  their  fill  of  the  sugar,  but 
always  manifested  an  evident  preference  for  the  mash. 

This  mash  was  used  ux)on  about  300  acres  of  orchard  and  vineyard  on 
the  Buhach  plantation,  and  about  two  weeks  later  scarcely  a  living 
locust  was  to  be  seen  where  they  could  have  been  counted  by  the  hun- 
dred or  even  thousands  before  the  poison  had  been  applied,  the  ground 
in  many  places  being  literally  covered  with  the  dead  bodies  of  the  slain. 

Several  other  parties  also  used  this  poisonous  mash,  and  so  far  as  I 
was  able  to  learn,  it  gave  entire  satisfaction  in  every  instance. 

By  exercising  only  ordinary  precautions  there  need  be  no  fear  of  en- 
dangering the  lives  of  either  man  or  any  of  the  domestic  animals  in  using 
this  poisonous  preparation.  It  should  be  mixed  in  a  close  room  to  pre- 
vent the  arsenic  from  being  blown  about  by  the  wind.  There  is  no  need 
of  touching  the  arsenic  or  the  mixture  with  the  hands,  as  the  mixing 
and  distributing  is  accomplished  by  means  of  spades,  shovels,  woodon 
paddles,  &c. 

Of  course  this  mixture  should  not  be  put  out  in  places  where  poultry 
or  any  of  the  domestic  animals  can  gain  access  to  it.  Upon  the  Buhach 
plantation  were  four  greyhounds  and  several  cats  that  were  allowed  to 
roam  about  the  plantation  where  this  mixture  had  been  put  out  for  the 
locusts;  still  at  the  time  that  I  left  the  plantation — about  four  weeks 
after  the  poisonous  mixture  had  been  put  out — not  one  of  them  had 
IjeiE^JUUed  either  by  eating  of  the  mixture  itself,  or  of  the  locusts  that 
had  been  poisonedrfa^  it^^ 

There  were  also  several  barnyard  fowls  upon  this  plantation,  but  not 
one  of  them  was  poisoned  fix)m  having  eaten  locusts  that  may  have 
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found  tbeir  way  to  the  poultry  range  after  having  eaten  of  the  pQiwm- 
ou»  niixtnix^.  Mr.  Boyutoii,  whose  funn  atyoins  the  Buhaoh  phintation 
on  tlie  west,  Htated  to  me  (hat  uiany  of  the  locusts  which  had  eaten  of 
the  poiHonons  mixture  would  fall  into  an  irrigating  ditch  that  flowed 
through  his  poultry  yard,  and  mauy  of  the  locusts  were  thus  carried 
within  the  re^ich  of  his  fowls;  still  he  was  not  aware  that  any  of  the  lat- 
ter had  died  from  the  effects  of  having  eaten  of  the  poisoned  locusts. 

In  fact,  I  did  not  learn  of  a  single  instance  where  this  mixture  had 
cuiiKcd  the  death  of  any  person,  nor  of  any  domestic  animal,  altiioagh 
it  was  used  very  extensively  in  many  parts  of  the  San  Joaquin  Valley. 
Neither  were  the  birds  killed  in  any  considerable  numbers  from  hav- 
ing eaten  either  of  the  mixture  itself  or  of  the  locusts  that  had  been 
])oi8oned  by  it.  During  the  four  weeks  following  the  putting  out  of 
this  mixture  upon  about  300  acres  of  the  Buhach  plantation,  I  found 
only  about  half  a  dozen  dead  birds  that  had  evidently  met  their  death 
through  the  agency  of  this  mixture ;  these  consisted  of  three  or  four 
meadow  larks,  a  bee-bird,  and  a  field  sparrow. 

Babbits  and  hares,  or  <<  jack-rabbits,"  as  they  are  commonly  called, 
were  destroyed  in  large  numbers  by  this  mixture.  After  the  greater 
•  numbers  of  locusts  upon  the  Buhach  plantation  had  been  deetzoyed  the 
work  of  extermination  was  carried  into  a  large  patch  of  wild  annflowen 
ac^oining  the  plantation  on  the  north,  and  as  one  of  the  results,  at  least 
two  dozen  hares  paid  the  penalty  with  their  lives. 

The  four  greyhounds  belonging  to  the  plantation  were  among  these 
poisoned  hares  almost  every  day;  still  I  never  saw  one  of  them  attempt 
to  feed  upon  the  )>oisoned  hares  ^  certain  it  is  that  not  one  of  them  met 
his  death  from  this  cause. 

As  the  mixture  is  saturated  with  water  before  it  is  put  among  the 
plants  infested  with  locusts,  there  is  no  danger  of  its  being  blown  about 
by  the  wind ;  and  there  is  also  very  little  danger  of  its  being  deposited 
ui>on  the  fruit  by  the  feet  of  birds  and  insects  that  may  have  alighted 
upon  the  mixture  and  afterwards  flown  to  and  alighted  upon  the  fruit 
As  the  mixture  becomes  dry  its  particles  adhere  together,  forming  a 
solid  mass  which  could  not  be  blown  about  by  the  wind. 

I  have  never  seen  this  poisonous  mixture  used  in  grain  fields,  but 
know  of  no  reason  why  it  would  not  prove  very  effectual  in  such  fields* 
Great  care  should  be  exercised  in  using  it  in  alfalfa  fields,  but  if  it  w^ 
placed  upon  small  pieces  of  boards  it  could  doubtless  be  used  with  en- 
tire safety  in  such  fields;  but  of  course  it  would  not  be  safe  to  pasture 
any  animal  in  such  fields,  even  after  the  poison  had  been  removed. 

Where  it  is  desired  to  destroy  locusts  infesting  trees  or  shrubs  in 
places  where  it  would  not  be  safe  to  use  the  poisonous  mixture  deaoribed 
above,  this  can  be  accomplished  by  placing  blankets  upon  the  ground 
beneath  the  tree  or  shrub  and  spraying  the  latter  with  a  solution  com- 
posed of  1  pound  of  buhach  thoroughly  stirred  in  10  gallons  of  water. 
This  solution  will  be  more  effectual  if  2  or  3  pounds  of  glucose  la  added 
to  it,  first  dissolving  the  glucose  in  hot  water;  the  addition  of  the  glu- 
cose  is  for  t)ic  puri»08c  of  causing  the  solution  to  adhere  more  firmly  to 
the  bodies  of  the  locusts,  while  its  presence  does  not  appear  to  have  an 
injurious  effect  upon  the  leaves  of  such  trees  as  the  Carolina  Poplar. 

The  best  time  lor  applying  this  solntion  is  late  at  night,  and  the  stiller 
the  uiglit  the  more  effect  the  solution  will  have  upon  the  locusts.  In  a 
few  minutes  sifter  it  is  applied  the  locusts  will  begin  to  drop  dowQ  upon 
tlio  blanket  placed  under  the  tree,  and  in  the  course  of  half  an  hour  all 
of  the  locusts  that  have  been  touched  by  the  solution  will  be  lying  upon 
the  blanket  in  a  perfectly  helpless  condition,  when  they  can  easily  be 
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destzoyed.  One  way  of  accomplishing  this  is  to  gather  the  locusts  in  a 
pUe,  oover  the  latter  with  straw  and  then  set  fire  to  it;  or  they  may  be 
colleoted  in  grain  sacks  and  immersed  in  scalding-hot  water  until  life 
is  extinct,  after  whicl^  they  may  be  fed  to  hogs  or  to  poultry. 

One  of  the.best  nozzles  that  I  have  ever  nsed  for  spraying  this  solu- 
tion is  the  **Oyclone"  nozzle,  originally  introduced  by  the  Department 
of  Agrienltore.  It  throws  a  very  fine  spray,  and  by  its  use  the  upper 
as  well  as  the  nnder  surface  of  the  leaves  can  be  directly  sprayed — an 
object  that  conld  not  be  attained  in  using  the  old  '^San  Josd"  uozzUi, 
which  threw  a  spray  from  its  end  instead  of  from  one  of  its  sides. 


BBPOBT  OH  THE  ABITHDAHOB  OV  THE  BOOKT  MOUHTADT  LOOTTST 

nr  1885. 

By  LAWBXiroE  Bbunkb,  Spe^dl  Agwt. 

WX0T  PoiHT,  NSBB.|  August  80«  1885. 
Sot:  Hawwith  ia  aiibiiiittad  a  x«port  of  my  recent  Tiolt  to  the  yalley  of  the  Ix>wer 
TeDowstone  Riyer  of  Eaetem  Montana  and  the  adjoining  portions  of  Morthweel  Da- 
kofta,  where  it  was  reported  the  "graeshopper''  or  Migratoiy  Loonst  (MelanopUu 
apretef)  had  appeared  m  iii\]aiionB  numbers. 

The  trip  was  taken  under  yonr  direotion  for  the  purpose  of  ascertaining  the  trath- 
folnees  of  these  reports,  and  if  possible  to  predict  for  the  future. 

Aa  will  be  seen  by  tne  accompanving  notes,  I  first  visited  Glendiye.  Mont.,  from 
whieh  point  I  worked  down  the  Yellowstone  valley  to  its  Junction  witii  that  of  the 
Kissoiixi  at  Fort  Buford.  From  here,  along  the  latter,  to  BuKmarok,  and  thence  across 
ooimtryto  Harold,  on  the  Dakota  Central  Dranoh  of  the  Chicago  and  Nortiiwestem 
Bailxoad. 

Very  respectfully, 

LAWBEKCE  BBUKER. 
Prol  C.  y.  BOJET. 

VuUsd  Skoss  EuUmnshgistf  WkMugieUf  J>.  C. 

The  first  Bocky  Moontain  Locusts  observed  on  this  trip  were  seen  to- 
day ( Jnly  29)  at  a  point  about  80  miles  east  of  Olendiye,  Mont.  They 
were  qnite  namerons  and  were  observed,  as  the  train  sped  by,  to  hop 
away  from  the  side  of  the  railroad  track  where  they  appeared  to  have 
congregated  for  the  purpose  of  feeding  upon  the  rank  vegetation  which 
grows  upon  the  loosened  soil  of  the  road-bed. 

Upon  going  out  in  the  streets  of  Glendive,  on  the  morning  of  the 
30Ui  instant,  I  observed  large  numbers  of  several  species  of  locusts 
upon  the  ground  and  among  the  scant  herbage.  Some  of  these,  about 
half,  were  of  the  migratory  kind  and  appeared  in  excellent  health. 
The  remaining  half  was  composed  of  the  Lesser  Locust  (Melanaplus  at- 
lanis)^  the  Bed-thighed  Locust  (Jf.  femur'ria)rum)  and  other  native 
Ki)ecies.  By  making  inquiries  I  ascertained  that  elsewhere  they  wen^ 
equally  numerous  and  at  some  places  far  more  numerous  even  tlum 
they  were  there. 

One  peculiarity  which  I  noticed  in  connection  with  the  locust  viHita- 
tion  here  this  season  is  the  presence  of  every  other  species  of  IocumI 
known  to  occur  lu  this  region  in  equally  large  numbers  with  the  de- 
structive species  (that  is,  as  the  term  '^  destructive  species"  is  generally 
uuderstood).  Even  species  which  have  hitherto  been  considered  as  rare 
a^^all  points  in  tbe  West  ar^  this  year  present  in  comparatively  large 
numbers;  as,  for  ei^ample,  JBoopedon nubilum^  Melanaplus  infantilis  and 
^^e$tobregma  pulehella  (the  latter  an  undescribed  species,  which  is  only 
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known  to  oocor  in  the  YeUowstone  Valley,  where  it  feeds  exdusiyelj 
upon  the  white  sage,  Swrotia  lanata). 

In  visiting  the  regions  about  the  neighborhood  of  Olendive,  I  found 
the  locusts  equally  numerous  on  the  lowlands  and  highlands,  as  well  as 
on  the  hill-sides.  * 

The  various  species  of  Melanoplus  falling  in  the  same  group  vitb 
spretus  and  atlanis  are  more  partial  to  localities  where  the  vegetutioti  is 
somewhat  rank,  and  consequently  tenderer  than  the  growths  upon  the 
higher  slopes  and  plateaus,  than  they  are  to  the  more  elevated  and 
open  tracts  where  the  grasses  and  herbage  are  short  and  rather  dry. 
Through  inquiries  it  was  ascertained  that  locusts  of  all  kinds  are  equally 
numerous  up  the  valley  to  the  mouth  of  Powder  Eiver,  or  perhaps  even 
to  that  of  the  Tongue  River  at  Miles  City.  So  persistant  and  numerous 
are  they  at  OTallan's  Greek  that  they  have  almost  denuded  the  ranges 
of  ^ss,  and  the  cattlemen  of  that  neighborhood  contemplate  moving 
their  stock  to  adjacent  ranges  for  feed.  This  wholesale  destruction  of 
the  bunch  and  buffalo  grasscsis  mainly  due  to  the  work  of  <*  natives" 
rather  than  to  the  Migratory  and  Lesser  Locust  In  fact  the  grass  over 
a  considerable  portion  of  Northwestern  Dakota  and  Eastern  Montana  is 
greatly  damaged  and  in  many  places  entirely  eaten  away.  To  be  more 
explicit,  the  region  embraces  in  Montana  between  the  Missouri  and 
Yellowstone  Rivers  to  about  the  one  hundred  and  eighth  meridian,  and 
the  adjacent  part  of  Dakota  to  about  the  one  hundred  and  second  me- 
ridian. As  a  proof  of  the  great  destruction  in  this  direction,  we  need 
but  state  that  the  surface  of  the  ground  throughout  idl  parts  of  this 
area  is  strewn  with  the  small  elongate  pellets  of  their  excrement,  which 
in  some  places  entirely  cover  the  ground,  and  in  others,  where  the  rains 
have  washed  them  together  in  heaps,  a  half  of  an  inch  or  more  in  depth. 

The  locusts  have  also  been  quite  destructive  to  gardens  and  fields  of 
small  grain  at  various  points  along  the  Yellowstone  River  between 
Glendive  and  Port  Buford :  also  at  Wolf  Point  and  Poplar  River  Agency, 
while  a  little  injury  was  also  ocpasioned  by  them  on  the  Little  Muddj 
and  atGrinelPs — the  former  22  and  the  latter  65  miles  below  Fort  Bafoid 
on  the  Missouri.  This  injury  to  vegetables  and  grain  was  done  chiefly 
by  it,  spretu8j  if.  atlaniSj  and  Camnula  pelluddaj  while  the  injury-to  the 
grasses  can  be  attributed  mainly  to  the  other  species  common  to  the 
region. 

During  the  time  which  was  spent  in  this  region  locusts  were  seen  in 
the  air  at  different  localities  and  intervals  wherever  I  happened  to  be 
when  the  wind  was  blowing  from  some  point  in  the  north  (including  all 
directions  between  east  and  west) ;  but  at  no  time  were  their  flights 
very  extensive  or  the  numbers  seen  great.  As  near  as  I  could  learn  by 
inquiry  at  various  points  along  the  line  of  my  travels,  there  were  bat 
few  flights  prior  to  July  29,  on  which  date  they  were  first  observed  in 
the  air  at  Olendive,  at  which  time  they  were  moving  in  an  easterly  and 
southeasterly  direction.  This  was  also  the  day  when  I  observed  the 
species — probably  the  advance  guard  of  those  which  left  the  region 
about  Glendive  in  the  forenoon. 

As  will  be  seen  by  reference  to  the  notes  of  the  trip,  which  are  tran 
scribed  and  sent  herewith,  locusts  were  observed  in  tlie  air  at  vanotu 
points  within  and  adjoining  the  district  mapped  out,  all  of  which,  witb 
but  a  single  exception  (when  they  moved  southwest),  were  moving  sonth- 
ward  and  eastward ;  so  it  will  not  appear  at  all  strange  when  it  is  learned 
that  they  have  spread  over  all  the  region  in  Dahotivas  far  sontht^Mki  « 
Big  Cheyenne  Biver  and  as  flur  east  as  the  James  liiver.  This  8catte^ 
ing  has  all  occurred  within  the  past  three  weeks,  and  that,  too,  when 
the  prevailing  winds  were  contrary.    This  course  is  liable  to  be  coiitin 
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nea  from  now  on  until  into  the  middle  of  September,  when  localities 
mach  more  widely  removed  from  the  breeding  center  will  be  reached. 

Up  to  the  time  of  my  leaving  the  locost  area  indicated  no  eggs  had 
been  deposited  by  the  Bocky  Mountain  species,  that  I  heard  of,  but 
specimens  were  seen  in  coitu  at  all  points  where  the  species  were  ob- 
served after  August  1.  From  this  fact  as  a  basis  it  will  be  safe  to  pre- 
dict a  general  deposition  of  eggs  over  the  entire  area  visited  and  still 
to  be  visited  by  the  advancing  flights.  By  jreferring  to  the  records  for 
past  years  in  the  United  States  Signal  Office  at  Bismarck,  Dak.,  it  was 
ascertained  that  the  prevailing  wind  in  that  region  changes  from  the 
east  and  southeast  to  the  northwest  about  the  middle  of  August ;  and 
as  a  consequence  from  this  time  on  we  may  expect  more  north w^t  winds 
than  we  have  thus  far  had  since  the  locusts  began  their  southward 
movements,  and  as  a  natural  result  a  continuation  of  this  movement  is 
to  be  anticipated.  Kow,  it  d<^pends  altogether  upon  the  weather  and 
kinds  of  winds  henceforth  this  season  whether  or  not  any  of  these  are  so 
directed  as  to  mass  the  locusts  at  some  particular  locality,  and  thereby 
result  in  damage  to  the  com  crop. 

The  probabilities  now  are  that  if.  spretvs  will  hatch  in  moderate  num- 
bers throughout  the  region  this  year  overrun,  and,  in  addition,  through- 
out the  greater  part  of  Dakota,,  as  well  as  parts  of  Northern  Nebraska 
and  Nonh  west  Iowa.  Of  course,  when  they  have  been  spread  over  so 
extended  an  area,  there  can  but  little  harm  emanate  from  the  com- 
paratively small  swarm  which  produced  them.  The  only  chance  now 
of  injuiy  from  locust  swarms  next  year  is  in  the  possible  accumulation 
of  numbers  during  the  present  fall,  while  they  are  still  moving,  and 
before  the  majority  of  their  eggs  have  been  deposited,  or  in  a  like  ac- 
cumulation after  the  young  of  next  year's  hatching  have  become*fledged 
and  begun  their  flights.  S  ach  a  state  of  affairs  can  only  come  to  pass 
by  the  aid  of  extremely  favorable  circumstances,  and  when  we  take  into 
consideration  the  numerous  adverse  agencies  which  in  ordinary  years 
rather  deter  than  promote  the  highest  possible  development  of  the  spe- 
cies, we  need  not  fear  auy  such  calamity.  The  chances  for  such  an  in- 
crease are  diminished  at  least  one-fourth  by  the  fact  of  the  summer  thus 
far  having  been  a  rather  exceptionally  humid  one,  and  the  chances  are 
that  the  fall  will  continue  similarly  wet,  which,  if  followed  by  an  open 
winter,  will  have  the  same  effect  upon  the  hatching  of  the  eggs  as  did 
that  of  1876-77. 

One  fact  particularly  noticed  this  year  is  the  comparatively  few  para- 
sites of  every  species  that  are  known  to  destroy  this  and  other  locusts. 
While  in  Montana  and  Dakota  I  became  interested  in  no  small  degree 
in  noticing  the  almost  total  absence  of  certain  parasites  which  had  been' 
seen  in  the  same  localities  several  years  ago  in  rather  large  numbers. 
I  therefore  took  particular  pains  to  watch  for  these  beneficial  insects, 
and,  as  a  result  of  these  observations,  I  am  sorry  to  say  there  is  but 
little  need  of  looking  to  this  quarter  for  aid  in  checking  the  already 
greatly  advancing  increase  of  locusts  in  Montana  and  Northwest  Da- 
kota the  coming  summer.  This  scarcity  of  these  natural  aids  of  man  in 
this  particular  direction  can  bo  attributed  to  no  other  cause  than  the 
very  dry  seasons  of  1882,  1883,  and  1884  in  this  particular  region,  in 
connection  with  the  absence  of  the  Rocky  Mountain  Locust  from  the 
greater  portion  of  the  country  since  1878.  All  these  parasites  appear 
to  thrive  best,  and  many  of  them,  on  account  of  their  delicate  structure, 
are  greatly  dependent  for  their  development  upon  a  considerable  amount 
of  komidity.  The  present  wet  summer  may,  however,  have  a  tendency 
to  increase  their  numbers  again, 
20  AO— ^85 
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One  feature  of  this  year's  storms  in  the  valley  of  the  Yellowstone  and 
Missouri  Bivers  was  the  great  amount  of  large  hailstones  which  fell  and 
destroyed  many  locusts.  Borne  of  these  hail-storms  were  so  severe  that 
for  several  days  after  they  had  occurred  dead  locusts  by  the  hundreds 
were  to  be  found  upon  the  prairies.  These  storms  were  also  injurioos 
to  crops— far  more  so  than  the  locusts  would  have  been  that  were  killed 
by  them.  The  great  amount  of  rain  which  fell,  on  the  other  hand,  was 
the  means  of  producing  a  greatly-increased  crop  of  grasses  upon  the 
prairies,  which  otherwise  must  have  been  almost  entirely  devoiu^ 

Next  to  the  Bocky  Mountain  Locust  the  species  most  to  be  feared  in 
this  region  is  the  Lesser  Locust,  Melanoplus  atlanisy  Biley,  which  iu 
many  places  was  seen  in  numbers  fully  twice  as  great  as  the  former. 
The  species  here  differs  from  the  typical  specimens  of  the  Bast  in  the 
color  of  the  posterior  tibi».  ThoKc  of  the  East  invariably  have  these 
members  reddish^  while  most  of  those  occurring  here  have  them  green- 
ish-blue. The  Northwestern  specimens  are  also  somewhat  larger  and 
have  a  brighter,  healthier  appearance  than  do  those  of  their  Eastern 
kindred.  Otherwise  there  appears  to  be  no  difference  in  the  species  as 
found  in  the  two  widely-separated  districts.  This  species,  although 
oongregatinff  in  great  numbers  at  various  points,  was  not  omerved  to 
accompany  M.  ^etu$  in  its  flights;  neither  was  it  noticed  to  migrate 
separately  by  flight.  The  species  in  its  habits  is  quite  similar  to  that 
of  M.  sp^etus  in  many  respects,  while  in  others  it  differs  from  those  of 
that  insect.  For  example,  it  seldom,  if  ever,  deserts  tracts  of  rank  or 
succulent  vegetation  for  the  higher,  comparatively  barren  hill-tops,  as 
does  ^pretus  at  times,  neither  does  it  choose  open  localities  for  the  depo- 
sition of  its  eggs,  but  prefers  to  hide  them  among  the  grasses  on  rather 
moist  than  dry  ground,  in  this  respect  imitating  the  habits  of  If.  /emur- 
rubrum  and  Jtf.  bMttata. 

Camnula peUucida  {(Edipoda  atrox)j  one  of  the  destructive  Oalifomia 
species,  has  also  become  a  very  numerous  species  in  the  valley  of  the 
Yellowstone  and  Upper  Missouri  Bivers,  and  if  it  continue  to  inoiease 
and  spread  as  rapidly  during  the  next  Ave  years  as  it  has  during  the 
past  five  years,  it  will  also  become  a  plague  on  the  eastern  slope  of 
the  Bocky  Mountains,  as  it  has  been  in  times  past  on  the  Pacific  slope. 
Three  years  ago  the  species  was  first  seen  by  me  in  the  valley  of  the 
Yellowstone  at  Livingston,  and  two  years  previous  in  the  valley  of  the 
Gallatin,  Madison,  Jefferson,  Big  Hole,  and  Prickly  Pear  Bivers.  It 
has  now  reached  eastward  to  a  point  below  the  Junction  of  the  Yellotr< 
stone  with  the  Missouri  at  Fort  Buford.  It  has  also  been  observed  by 
me  throughout  the  Snake  Biver  country,  in  the  Salt  Lake  Valley  and 
also  the  valleys  of  the  streams  of  Colorado,  Wyoming,  and  New  Mex- 
ico. From  its  habit  of  frequenting  rather  low  grounds  among  rank  reg- 
ctation,  and  the  comparative  ease  with  which  it  adapts  itself  to  the 
various  conditions  of  climate,  there  is  some  danger  of  its  becoming  ijer- 
manently  acclimated  throughout  the  Missouri  and  Mississippi  Valleys. 
If  this  should  be  the  case,  some  damage  to  crops  must  annually  result 
therefrom. 

Aside  from  these  three  species,  there  probably  never  need  be  any 
fears  of  injuries  flrom  locusts  in  this  region  in  question,  unless  it  should 
be  occasioned  by  Melanoplu8  devastator j  the  locust  which  has  been  the 
occasion  of  some  damage  to  crops  in  Northern  Oalifomia  and  Soathera 
Oregon  during  the  present  year.  This  insect  also  occurs  in  the  Upiter 
Yellowstone  Valley,  and  if  circumstances  should  &vor  its  increase  in 
sufficient  numbers,  it  too  would  become  injurious. 

All  the  remaining  so-called  <^  native  species,"  with  but  few  exoeptioni, 
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Are  partial  to  wDd  ground,  and  but  seldom  yentore  upon  enltfrated 
tractB,  Their  food  oonsistd  of  wild  grasses  and  weeds  which  grow 
awav  firom  cultivation — ^in  flEMt  many  of  these  locusts  are  partial  to  a 
sinine  one  or  some  special  group  of  plants  upon  which  they  feed  to  the 
exclusion  of  aU  others.  Of  these  species  there  are  many,  all  of  which 
are  more  or  less  variable  accordiug  to  their  distribution  with  refereuce 
to  latitude,  altitudci  and  climatic  conditions;  and  to  note  these  varia- 
tionB  ia  one  of  the  most  interesting  features  to  the  student  of  this  fiioiily 
of  the  Ortkoptera. 

In  this  brief  report,  all  that  I  have  to  say  in  reference  to  ftature  proba- 
bilities is  that  there  do  not  appear  to  be  any  indications  of  immediate 
danger,  although  if  there  should  be  a  succession  of  a  few  more  years 
as  flavorable  to  the  increase  of  this  group  of  insects  as  have  been  the 

eiat  three  or  four,  there  is  need  to  fear  another  general  locust  scouree. 
owever  favorable  these  conditions  should,  prove,  there  never  can  be 
another  such  a  general  and  destructive  spread  of  locusts  as  the  country 
experienced  during  the  years  1873-^77|  inclusive,  for  reasons  which  there 
is  no  need  at  present  of  discussing.  That  the  several  species  of  de- 
stixiotive  locusts  are  now  on  the  increase  throughout  the  Bocky  Mount- 
ain region  and  portions  of  the  Northwest  is  quite  evident,  from  the 
fiiot  Uuit  numerous  reports  to  that  eifeot  are  continually  being  received 
fkom  different  portions  of  those  regions }  and  that  the  *^  native"  species, 
aa  well  as  various  insects,  are  likewise  on  the  steady  increase  is  also 
evident,  since  the  causes  which  permit  of  the  one's  increase  will  also 
asaist  or  &vor  that  of  others  of  like  nature. 

By  referring  to  the  followinff  list  of  locusts  which  were  noticed  in 
larger  numbers  than  usual  while  in  the  Northwest  this  time,  it  wiU  not 
be  surprising  that  much  injury  was  done  to  the  grasses  upon  the  ranges ; 
on  the  contraryi  the  surprise  will  be  that  every  spear  of  grass  was  not 
taken: 

Mermiria  nea-msxtoana,  Thos.,  common ;  Opamala  Iraohypieraj  Bcudd., 
not  rare ;  (^oormhui  ifbsourui^  Thos.,  common ;  OhlotaltU  viridii.  Thos., 
common;  CMoSattii  punctukUOj  Thos.,  common;  AorohpkituM  Mrtipes^ 
Say,  oommon ;  Stenoootkrui  maeuUpmniiy  Scudd.,  common ;  8t.  wqualUy 
Soudd.,  common ;  8t.  graoilis^  Scudd.,  common ;  Bt.  coloradua^  Thos.,  very 
oommon ;  8t.ourttptmnig^  Scudd,  common ;  Oomphocerui  olepsydrOj  Scudd., 
common ;  Oamnula  pelluoida^  Scudd.,  very  numerous ;  Arpkia  tq^orata  f , 
Scuddi,  common;  A.  tenebro$a^  Scudd.,  common;  Auhoara  elliottii, 
Thos.,  very  common;  Aulocara  sp.,  common;  /^karagrnnon  a^lcy 
Scudd.,  common ;  8»  oollarej  Scudd.,  common ;  Oircotettix  carling%anu8y 
Thos.,  common;  (7.  wndulatus^  Thos.,  common ;  Trimerotrofis  /ontanaty 
Thos..  common ;  l>i»90$teira  Carolina,  Lin.,  common ;  Hippucut  rugautUy 
Scndu.,  oommon :  H.  corallipcBj  Hald.,  common :  H.  (f )  neglectuM,  Thos., 
very  common;  Fklybo$troma  parva^  Scudd.,  Stenoboikrm  4-maculatu8^ 
Thos.,  quite  common ;  Hadrotettlv  tn/asciatua,  Say,  common ;  (Edipoda  t 
kavdeniiy  Thos.,  common ;  Mestobregma  kiotoa^  Thos.,  common ;  Bofipedon 
nwilumf  Thos.,  common  at  one  or  two  localities ;  Pezotettix  aU^^  Dodge, 
common;  Pe».  nebroBcenciSy  Thos., common ;  Pez.  barealis,  Scudd.,  com- 
mon: uetperotettix  viridUy  Thos..  common ;  Melanaphu  jfemnr-rubrumy 
De  Oeer,  oommon ;  if.  atlaniij  Riley,  quite  numerous ;  M.  ipretiu,  Ubl. 
(MSS.),  swarming  in  some  localities;  M.  cinereus,  Scudd.,  common ;  M. 
padcardii,  Scudd.,  common;  M.  bivittatus.  Say,  common;  if.  luridusj 
Dodge,  common';  if.  gladstanii  n.  sp.,  common.  Sully  County,  Dakota; 
if.  tn/antilisj  Scudd.,  quite  common ;  if.  kennicoUiij  Scudd.,  rare,  feeds 
on  sage  bruidi ;  if.  devaitatOTf  Scudd.,  common ;  and  Brackyatola  magna^ 
Qiiavdf  oommoiL  * 
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Bj  AlAXBT  KOXBSUB. 

Alameda,  Oal.,  August  6^  1885. 

Deail  Sib:  In  accordance  with  yonr  Instxactions,  I  went  to  Folsom, 
whence  I  could  visit  the  place  of  the  l^atoms^  Water  and  Mining  Com- 
pany, which  company  has  done  the  most  in  the  destruction  of  locusts, 
I  also  visited  other  places  along  the  foot-hills,  especially  White  Rock 
and  its  surroundings,  which  are  known  everywhere  as  the  breeding- 
grounds  of  the  locusts.  The  Indians  visit  this  place  yearly  for  the  pur- 
pose of  laying  in  a  supply  of  locusts. 

It  will  not  be  necessary  to  relate  in  detail  the  mode  in  which  locusts 
are  collected  by  the  Indians,  but,  in  brief,  it  may  be  said  that  a  funnel- 
shaped  hole  is  made  in  the  ground,  the  walls  of  which  are  smoothed 
with  clay,  and  the  insects  are  then  driven  into  it  and  killed  with  boiling 
water,  after  which  they  are  dried,  and  thus  may  be  preserved  for  use  at 
any  time.    The  water  is  heated  by  plunging  hot  stones  into  it. 

All  these  places,  where  the  locusts  were  so  destructive,  are  situated 
just  along  the  foot-hills  of  the  Sierra  Nevada.  These  hills  are  generallj 
bare  and  veiy  dry.  The  best  breeding-place  I  have  seen  (White  Bockl 
consists  of  hnls  firom  100  to  150  feet  in  height,  entirely  destitute  of  trees 
and  shrubbery,  rocky  on  some  of  the  highest  parts,  with  red,  sandy 
soil,  which  in  most  places  is  only  a  few  inches  deep,  resting  on  solid 
rocK,  the  greatest  number  of  locusts  always  issuing  in  such  places. 

The  Natoma  Water  and  Mining  Company's  land  lies  about  5  mUes 
west  of  this.  This  company  owns  8,700  acres.  About  3,350  acres  of 
this  are  under  cultivation;  200  in  fruit  orchard,  consisting  of  plum, 
peach,  and  pear  trees ;  1,950  in  vineyards,  and  1.200  in  gr^in ;  the  rest 
is  broken  and  waste  land.  On  the  eastern  side  tnis  land  rises  to  75  feet 
in  height,  sparingly  covered  with  oaks,  and  well  situated  for  breeding- 
grounds;  yet  the  most  of  the  young  locusts  have  hatched  between  this 
and  the  vineyard,  on  a  bare  slope.  Many  trees  and  shrubs  grow  along  the 
river  to  the  west,  and  very  few  locusts  were  ever  noti^d  there;  yet 
they  appeared  about  the  middle  of  March  in  large  numbers  along  the 
roads,  and  especially  along  the  railroad,  which  runs  through  the^e 
grounds,  and  were  noticed  especially  issuing  after  every  rain.  They 
began  to  migrate  about  the  middle  of  April,  and  were  then  from  three- 
eighths  to  five-eighths  of  an  inch  in  length.  The  Natoma  company  at 
once  set  to  work  to  destroy  them.  Along  the  roads  and  on  the  waste  land 
straw  was  set  on  fire,  as  the  "  hoppers'^  continually  came  anew  from  the 
hills.  This  fire  was  kept  up  or  renewed  every  few  days  until  about  the 
middle  of  April,  when  the  insects  became  winged.  Each  new  swarm 
would  feed  on  its  dead  and  roasted  companions,  and  if  a  living  indi- 
vidual were  unable  to  rise,  a  half-dozen  locusts  would  at  once  jump  nt  it, 
and  in  less  than  five  minutes  nothing  but  the  legs  would  be  left.  Men 
especially  employed  for  the  purpose  placed  straw  along  the  waste  land 
and  along  the  roads,  drove  the  insects  into  it,  and  set  it  on  fire  on  both 
sides.    In  this  way  large  quantities  of  locusts  were  destroyed. 

A  channel  about  10  feet  wide  runs  along  the  eastern  part  of  these 
lands,  and  as  the  movement  of  the  locusts  was  such  that  nothing  coald 
binder  it,  they  jumped  right  into  the  water  all  along  this  channel,  and 
were  swept  down-stream,  to  be  collected  in  traps  constructed  for  this 
purpose.  The  traps  were  made  of  a  box  6  feet  long,  3  feet  broad,  and 
Q  feet  highy  with  strong  screens  on  the  sides  to  allow  the  water  to  pass. 


Digitized  by  VjOOQ IC 


SEFOBT  OF  THE  EKTOW)LOGIST.  309 

These  traps  were  placed  along  the  side  of  the  chanuel.  A  board  ran 
across  the  channd  at  an  angle  of  about  45^,  and  2  inches  below  tbo 
water.  In  this  way  all  the  hoppers  were  swept  into  the  box,  and  men 
were  continually  at  work  taking  them  out  into  bags.  In  this  way  20(^ 
bags  of  the  insects  were  collected,  or  about  20  tons,  and  4,600  wer*^ 
counted  to  a  pound.  More  than  twice  this  number  were  destroyed  hj 
fire.  The  expenses  of  collecting  them  in  the  ditch  were  $200,  while 
those  of  destroying  them  by  fire  amounted  to  $3,000;  and  yet  no  one, 
in  seeing  the  nunlbers  that  remained  in  June,  would  have  supposed 
that  they  ever  had  been  molested. 

Very  little  could  be  done  after  the  locusts  became  winged.  The  best 
success,  and  that  very  good,  in  destroying  them  in  this  State  was  by  a 
process  everywhere  used  in  July,  viz,  by  the  ufie  of  a  mixture  of  1  part 
arsenic  and  3  parts  bran,  moistened  with  simp  diluted  in  water.  In 
consequence  of  this,  from  75  to  100  dead  insects  were  counted  inside  of 
four  hours  after  it  had  been  set  out,  on  every  place  in  which  the  poison 
had  been  left,  and  a  few  days  afterward  about  a  quart  of  them  was  seen 
at  every  interval  of  about  10  feet.  This  poison  was  only  made  use  of 
by  the  Natoma  company  amongst  young  and  non-bearing  vines,  as  there 
would  be  great  danger  in  using  it  amongst  bearing  plants^  since  the 
locusts  will  alwa3's  give  out  a  brown  substance  after  eating  it  and  soil 
everything  around  them,  and  as  there  is  no  rain  to  wash  it  from  the 
firuits  it  might  have  serious  effects.  It  should  be  kept  away  from  bear- 
ing plants,  or  if  it  is  used  there  no  use  should  be  made  of  the  grapes. 

The  winged  insects  began  to  leave  their  feeding^ground  at  the  begin- 
ning of  J^y;  although  large  numbers  were  still  in  the  Natoma  vine- 
yards when  I  left  there  (July  28),  but  none  in  the  fruit  orchards.  "  They 
always  began  to  migrate  during  the  hottest  part  of  the  day,  from  10  to 
4,  generally  letting  themselves  be  driven  with  the  wind  at  first,  and 
aifter  a  little  while  turning  against  it,  to  rise  not  in  swarms,  but  always 
scatteredjjnoTe  like  a  snow-storm ;  those  going  high  are  soon  lost  out  of 
sight.  They  were  observed  going  south,  in  this  way,  when  a  mild  wind 
was  blowing  from  the  southeast,  during  several  days  after  the  middle 
of  July.  They  could  be  seen  at  and  after  midday  by  looking  closely 
and  protecting  the  eye  from  the  sun,  some  as  low  as  50  feet,  and  others 
it  was  impossible  to  tell  how  high.  Looking  through  the  opera-glass 
one  could  be  seen  passing  at  every  moment. 

Mr.  Ghapman,  of  White  Bock,  told  me  th^t  late  in  October,  last  year, 
when  nearly  half  way  up  in  the  Sierra  Nevada  Mountaius,  one  evening, 
every  little  while  he  saw  one  of  these  hoppers  come  straight  down  as  if 
from  the  clouds,  but  none  could  be  observed  flying  about.  This  would 
prove  that  they  sometimes  must  rise  very  high. 

While  this  year  they  had  already  hatched  early  in  March,  they  ap- 
peared somewhat  later  last  year,  not  before  the  end  of  April,  and  chiefly 
around  White  Bock.  There  they  then  destroyed  everything,  as  they 
remained  all  summer,  while  this  season  they  disappeared  as  soon  as  they 
became  winged,  and  on  my  visit  to  that  place  (July  14  and  15),  I  was 
told  that  no  locusts  were  around.  I  visited  all  those  bare  hills  2  miles 
to  the  east  and  0  miles  to  the  south,  and  found  the  locusts  still  scattered 
everywhere :  but  in  the  valleys,  where  some  water  and  green  grass  could 
be  found,  tney  were  stiU  very  numerous ;  even  all  the  dry  grass  was 
hanging  mU  of  them,  feeding  on  the  seeds  as  well  as  on  all  the  dry  plants. 
As  I  came  across  Glarksville  and  over  the  woody  hills  toward  Marble 
Valley,  I  found  them  plentiful,  feeding  on  leaves  of  the  various  oaks 
and  on  everything  green.  I  have  seen  a  large  patch  of  pines  {Pinui 
mMmiana)  almort  entirely  stripped  of  their  leaves,  but  the  most  of  the 
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leaves  were  lying  on  fhe  groond,  as  the  looosts  nip  them  oS  near  the 
branch. 

Marble  Valley  is  situated  between  woody  hills,  and  here  the  locusts 
did  also  a  great  deal  of  damage.  Higher  np  in  the  hills,  about  18  nnk^a 
above  or  east  of  Folsom,  along  the  American  Biver  and  north  to  t!ie 
Central  Pacific  Railroad,  I  was  told  everywhere,  during  my  trip  in  this 
direction,  that  the  locusts  apx>eared  only  occasionally  in  small  places,  bat 
here  the  woods  are  plentifully  filled  with  them.  The  Natoma  company, 
after  all  its  praiseworthy  efforts  to  destroy  them,  loses  nearly  every  thhi^'. 
The  pear  trees  were  nearly  stripped  of  their  leaves,  but  the  fruit  was  not 
much  injured ;  the  loss  is  about  4  tons  out  of  60.  Out  of  15  tons  of  apri- 
cots they  lost  one- third.  Fifteen  acres  of  peaches  are  nearly  all  destroyed 
and  nothing  is  left  but  a  mass  of  stones  lying  on  the  ground ;  pn  these 
trees  the  foliage  has  not  been  much  iiuured.  The  loss  of  plums  is  slight; 
the  young  trees  were  stripped  altogether.  Ooming  to  the  vineyards, 
here  it  looks  bad :  hundreds  of  acres  of  young  plants  look  as  if  dead, 
with  not  a  leaf  left,  and  where  they  cannot  be  irrigated  many  of  them 
must  die,  since  they  have  no  protection  from  the  hot  sun  above,  and  no 
rain  to  be  looked  for  for  the  next  three  months. 

As  the  insects  marched  in  a  body,  in  no  particular  direction,  so  long 
as  there  was  food,  they  sometimes  left  a  spot  uninjured.  The  old  plants 
were  eaten  out  from  below  and  from  the  inside,  while  the  insects  were 
yet  unwinged,  but  afterward  they  were  eaten  from  the  top  and  outside. 
Thus  on  trees  the  upper  parts  looked  the  most  bare.  The  pedicels  of 
grapes  were  cut  off,  and  the  ground  was  tall  of  grapes,  or  they  were 
still  hanging  in  a  dried  oondition  on  the  plants.  Owing  to  the  plants 
being  nearly  leafless  the  ffrapes  were  burned  by  the  hot  sun,  and  aocord* 
ing  to  the  last  account  I  have  het^  very  little  will  be  saved  out  of  the 
1,300  acres  of  bearing  plants. 

As  to  the  enemies  of  the  locusts,  I  have  found  no  parasites  on  them, 
except  the  flies  already  sent  to  you.  I  have  brought  along  several  hun- 
dred locustSy  but  apparently  very  few  of  them  are  parasitized.  I  have 
often  watched  the  Tachina  flies  and  their  manner  oi  laying  eggs  on  the 
locusts.  They  are  very  restless,  and  every  time  a  <*  hopper''  gets  on  the 
wing  they  will  attempt  to  get  between  the  wings.  I  have  held  my  In- 
sect net  in  front  of  me.  folded,  where  they  would  sit  on  it,  and  by  walk- 
ing along  slowly  I  could  notice  them  nicely  going  for  every  locust  that 
flew  up,  and  returning  again  after  their  attempt.  Oenerally  the  hopper 
will  let  himself  drop  as  soon  as  the  fly  gets  between  his  wings,  ana  rob 
the  fly  off  with  his  legs.  These  flies  are  found  everywhere  where  the 
^<  hoppers  "  are,  yet  not  in  very  great  numbers,  although  the  ground  be- 
neath the  fruit  trees  at  Natoma  was  ftdl  of  their  pup»,  and  allthe  ^*  hop- 
pers" which  were  here  dead  by  the  thousands  were  destroyed  by  them. 

At  White  JEtock  the  locuste  died  by  tons  during  May,  but  I  was  nn 
able  to  And  out  the  reason.  They  would  sneak  into  any  shady  pla<' . 
under  houses,  in  cellars,  under  boards,  &c.,  and  <lio.  Tho  nlr  wns  t"!l 
of  the  bad  smell  from  the  decaying  insects.  All  the  wells  and  holes  were 
full  of  them ;  they  were  so  abundant  that  they  had  to  be  shoveled  away 
from  the  entrances  to  the  houses.  Mr.  Chapman,  who  had  1,000  fowls, 
800  of  which  were  turkevs,  had  fed  them  and  his  pigs  besides  on  nothing 
but  locusts  for  five  weeks.  Two  hundred  of  the  turkeys  died  from  the 
effects  of  eating  them ;  their  crops  were  found  dried  up.  I  have  exam- 
ined the  ground  carefully  wherever  the  locusts  died  in  such  numbers, 
and  have  found  some  o^  the  dipterous  pup»,  yet  not  suffloient  to  prove 
that  tbev  were  the  destroyers.  StUl,  everyuing  had  been  aoratehed 
o?«r  Aiui  over  by  the  hungry  fowla  after  unt  hpppera  had  laft  There 


Digitized  by  VjOOQ IC 


BEPOBT  OF  THE  EKTOMOLOaiST.  811 

may  have  been  some  other  cause  besides  the  flieSt  ^^^  ^^  ^^  ^ot  hunger, 
for  at  that  time  plenty  of  food  was  left. 

The  Chaloid  which  I  have  already  seut  you  seems  to  be  parasitio  on 
tbe  Dipterous  larvae  while  they  are  still  in  the  locust.  This  will  be  easier 
for  you  to  decide.  I  am  only  certain  that  they  were  inside  of  the  'hop- 
pers and  came  out  with  the  Dipterous  larvaa  issuing  from  their  pnpse. 
Since  that  was  sent  two  more  have  been  bred  from  Dipterous  pupao  ob- 
tained from  the  'hoppers. 

When  infected  with  Dipterous  larvsD  the  'hoppers  lose  the  power  of 
their  w\ng8,  or  do  not  make  use  of  them  as  in  the  healthy  state,  yet  they 
are  still  very  active.  I  have  found  them  still  alive  after  the  larvae  had 
left  them.  The  l«rvfo  will  nearly  always  come  out  on  top  of  the  neck, 
or  between  the  epicranium  and  prothorax;  if  there  is  a  hole  here  the 
larvas  have  nearly  always  left  their  prey:  sometimes  others  may  still  be 
found,  as  their  number  varies  from  one  to  six  in  each  locust  in  several 
hundred  which  I  have  examined.  In  one  instance  I  found  three  young 
larvsD  in  one  of  them  which  already  had  this  hole  on  the  neck,  showing 
that  they  were  evidently  of  another  broody  this  fellow  was  not  very 
lively  any  more. 

While  at  rest,  if  any  wasp,  fly,  or  other  insect  came  near  tiiem,  they 
would  always  lift  their  hind  legs  in  a  vertical  position,  and  keep  them 
so  until  the  danger  was  over.  The  many  peaches  on  the  ^und  at- 
tracted a  large  number  of  insects,  but  none  were  noticed  interfering 
with  the  locusts :  all  joined  in  devouring  the  fruit ;  even  their  enemies, 
the  flies,  very  seldom  tried  to  fly  after  them.  I  saw  one  Digger-wasp 
devooring  a  fresh  locust  in  the  grass ;  another  of  the  same  species  was 
flying  about  and,  seeing  its  companion,  joined  him.  They  were  driven 
away,  but  always  came  back  to  look  for  it.  I  did  not  see  any  in  the  act 
of  killing  a  locust.* 

Various  birds  were  seen  eating  them,  amongst  them  a  flock  of  about 
Ave  hundred  blackbirds,  which  came  to  a  certain  place  every  day  where 
the  locusts  were  very  numerous. 
Yours,  respectfully, 

ALBBBT  KOEBBLB. 

Prof.  C.  V.  EiLEY. 


inSEOTS  AJFECTIHG  FALL  WHEAT. 

By  F.  M.  Webstxr,  Special  Agwt, 

Lavatsttb,  Ind.,  OetoUr  15, 18S6. 
Bib  :  I  herewith  sabmit  my  report  upon  the  insects  obserred  affeotmg  uiuJl  grains, 
more  especially  wheat,  daring  the  season  of  1886. 

For  t£e  determination  of  material,  as  weU  as  fbr  numberless  other  fliTors,  I  am  in- 
debted to  Toorself  and  your  assistants.    Whatever  advance  I  have  been  able  to  maka 
in  the  stndy  of  these  species  has  bsen  largely  doe  to  your  aid. 
Bespeetfully  submitted, 

P.  M.  WEBSTER, 

Sp9oM  AgmkU 
Dr.  0.  y.  BiLBY, 

JMUd  JStaUi  EntmoloffUU 

IsosoMA  TBmoi  Blley,  and  I.  0BANDB  Biley. 

At  the  time  of  making  my  report  last  year  these  two  speciea  were  en- 
Boonced  in  the  straw  as  larvflB.  By  the  17th  of  October  nearly  all  of  these 

*  The  Chaloid  retered  to  by  Ifr.  Koebele  firom  Taohina  pnp«  is  CkalcU  ovaim  Say, 
the  specimens  rery  variable  in  sice,  and  some  measnring  only  S"^  in  length.  The 
IMCgeiwwaep  is  a  ^  PrUmomifx  atrata,  as  kindly  verified  by lir.  £.  T.  Cresson.— C.  V.  £. 
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larvsB  had  papsed  to  the  pnpa  state,  and,  with  the  exception  of  the  ap- 
pearance of  two  small,  wingless  females  of  tritiei  (ib  the  20th  of  the 
same  month,  nothing  farther  transpired  tx>  indicate  that,  under  normal 
conditions,  they  would  transform  to  adults  and  emerge  before  the  fol- 
lowing spring. 

As  the  weather  became  cooler,  during  the  last  of  November,  we 
placed  a  quantity  of  infested  straws  in  a  glass  jar,  and  this  was  kept 
in  a  room  where  the  temperature  was  continually  from  68®  to  1(P  F^ 
the  remainder  of  the  straw  being  allowed  to  remain  out  of  doors. 

Nothing  appeared  in  the  jar  until  the  7th  of  December,  when,  in  the 
morning,  a  single  wingless  female  of  tritioi  was  found  crawling  abont 
on  the  inside  of  the  glass.  She  was  very  small,  seemed  feeble,  and,  in 
fact,  died  during  the  afternoon  of  the  same  day. 

On  the  following  day  a  second  female  appeared,  in  all  respects  like 
the  flrnt,  only  more  active,  stronger,  and  larger.  A  third  example  made 
her  appearance  on  the  11th,  followed  by  another  on  the  14th,  and  another 
on  the  16th,  all  females,  wingless,  and  all  triUei. 

As  fast  as  they  emerged  from  the  straw  they  were  placed  on  growing 
wheat  plants,  covered  with  large  glasses,  but  none  seemed  in  tiie  least 
inclined  to  oviposit ;  all  were  apparently  in  search  of  some  avenue  of  es- 
cape from  their  confinement,  and  refused  to  remain  on  the  plants  for 
any  length  of  time. 

Another  female  appeared  on  the  22d,  and  in  the  mean  time  two  had 
died.  This  state  of  afUurs  continued  until  the  3d  of  January,  when  the 
only  remaining  female  was  found  dead.  Another,  however,  appeared 
during  the  same  evening. 

From  this  time  until  the  14th  of  February  adults  continued  to  emerge, 
but  after  this  date  none  were  noticed,  although  the  straw  was  kept  in  the 
jar  until  June.  The  attempt  to  induce  them  to  oviposit  had,  finom  first 
to  last,  proven  a  total  foilure.  The  question  of  what  had  become  of 
grande  was  now  the  foremost. 

The  infested  straw  had  been  taken  from  very  near  the  exact  spot  in 
the  field  where  females  of  that  species  had  been  observed  to  oviposit  in 
great  numbers,  and  yet  not  a  single  one  had  been  obtained.  The  re- 
sult could  be  summed  up  in  just  three  words,  females,  wingless,  tritkL 

The  straw  remaining  outside  was  again  divided,  the  major  portion  be-^ 
ing  taken  indoors.  But,  with  the  exception  of  demonstrating  that  tritki 
would  begin  to  emerge,  whenever  the  temperature  rose,  during  the  di^, 
to  about  620  F.,  although  it  might  sink  to  30^  F.  during  the  night,  the 
results  were  as  unsatisfactory  as  before. 

The  last  of  these  straws  were  taken  indoors,  but  the  results  did  not 
differ  in  the  least  It  was  now  the  20th  of  March,  and  a  limited  number 
of  straws  still  remained^  in  breeding-cage  No.  38,  placed  therein  on  the 
6th  of  June  of  the  previous  summer. 

These  straws  had  been  transplanted  from  a  field  of  wheat  near  Ox- 
ford, Ind.,  and  a  number  of  females  of  grande  had  been  placed  in  the 
cage,  where  they  had  been  observed  to  oviposit  on  the  6th  of  June  of 
last  year,  the  day  the  straws  were  transplanted. 

The  straws  were  ft^quentiy  watered,  and  kept  in  growing  condition,  so 
that  they  matured  simultaneously  with  those  in  the  field  from  which 
they  were  taken,  and  it  was  in  this  condition  that  they  were  brought  to 
La  Fayette,  when  we  changed  our  location  in  Novemt)er. 

The  cage  had,  soon  after  the  change,  been  placed  in  a  sheltered  loca- 
tion outside  one  of  the  university  buildings,  where  it  still  remained. 

On  the  23d  of  March  a  single  adult  appeared  in  the  cage,  followed 
during  the  remainder  of  the  month  and  the  first  week  of  April  by 
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Others  at  long  intervals,  but  they  were  all  tritici  and  like  those  pre- 
riously  bred  from  the  other  straws. 

To  settle  the  matter  beyond  the  possibility  of  an  error,  after  the 
adults  had  ceased  to  emerge,  we  proceeded  to  slit  open  the  straws  with 
a  view  of  learning  if  any  pnpse  of  grcunde  remained  to  emerge  later  in 
the  season,  or  if  any  had  died  and  thus  failed  to  appear. 

As  we  cut  open  the  last  straw,  and  found  it,  like  all  of  the  others, 
devoid  of  Isosoma  in  any  condition  or  stage  of  development,  the  last 
clue  to  the  enigma  we  sought  to  unravel  seemed  to  vanish. 

Up  to  the  20th  of  April  inclement  weather  during  a  Jarge  portion  of 
the  time  kept  us  from  making  extensive  observations,  but  during  the 
remainder  of  this  month  we  were  almost  continually  in  the  fields,  search- 
ing carefully  any  young  wheat  plants  showing  injuries  at  all  suggest!  veof 
the  work  of  Isosoma.  As  much  of  the  wheat  had  been  seriously  affected 
by  the  extremely  severe  winter  just  passed  (not  only  were  many  of  the 
plants  killed  to  the  ground,  but  many  others  even  up  to  the  time  of 
ripenlBg  showed  the  effects  of  less  serious  injuries),  our  task  was  alike 
tedious  and  unremunerative;  although,  had  we  at  that  time  known 
what  we  have  since  learned,  and  directed  our  attention  to  the  healthy 
plants  instead,  the  results  might,  possibly,  have  been  more  satisfactory. 

After  the  1st  of  May,  previous  labors  in  this  direction  having  been 
so  discouraging,  we  devoted  less  time  to  inspection  of  the  plants,  but 
such  as  gave  evidence  of  unnatural  or  retarded  development  were 
critically  examined,  and,  as  we  were  almost  daily  in  the  wheat-fields 
searching  for  the  wheat  and  grass  saw-flies,  our  attention,  though  not 
exclusive,  was  continually  directed  to  the  matter.  On  the  1st  of  June, 
firom  a  narrow  strip  of  timothy  and  blue-grass,  bordering  a  small  field 
of  spring  wheat,  on  the  university  farm,  we  swept  two  females  of 
Isoaama  grander  and  on  the  next  day,  in  a  field  of  wheat  that  had  been 
swept  over  on  the  29th  of  May  without  capturing  a  single  one,  several 
more  were  taken — all  females.  Determined  now  to  solve  the  mystery 
of  these  insects  having  so  long  evaded  search,  a  thorough  examination 
of  the  growing  wheat  was  begun,  excepting  only  the  very  few  now  in 
head. 

We  found  (1)  that  it  was  the  apparently  healthy  plants  that  were  in- 
fested, and  (2)  that  little  or  no  trace  of  the  insect  was  to  be  discerned 
from  outside  appearance  until  after  the  adult  had  emerged,  and  (3)  that 
the  larva  did  not  as  a  rule  attack  the  culm  after  the  manner  of  others 
of  the  same  genus,  but  confined  its  work  to  the  undeveloped  head,  and, 
as  the  upper  sheath  and  leaf  continued  to  grow,  the  affected  part  was 
concealed  until  later  in  the  season.  We  now  found  the  species  grande  in 
all  of  its  stages  in  the. plants,  and  also  found  plants  from  which  the  adult 
had  emerged,  and,  while  the  wheat  head  was  almost  invariably  entirely 
eaten  away,  in  some  cases  the  larva  had  evidently  pupated  before  the 
work  of  destruction  was  complete,  and  a  distorted,  misshapen  head  was 
put  forth,  and  while  all  infested  plants  were  more  or  less  dwarfed,  it  by 
no  means  followed  that  all  such  plants  were  infested. 

As  nothing  definite  respecting  the  previous  history  of  this  field  could 
be  learned,  our  .attention  was  &ected  to  one  of  the  experiment  plats 
on  the  university  farm. 

Tills  plat  was  sown  on  the  29th  of  September,  1884;  much  later,  we 
were  informed,  than  the  field  previously  mentioned,  and  at  the  beginning 
of  winter  the  plants  were  much  smaller.  Notwithstanding  this,  it  was 
fully  as  difficult  to  distinguish  the  infested  plants  by  a  superficial  in- 
spection, although  they  were  nearly  if  not  quite  as  numerous. 

Whether  the  &malea  of  iritioi  exercise  any  discrimination  in  the 
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selection  of  the  plants  in  whieli  they  oviposit  is  uncertain,  but  that  those 
ofgrande  do,  to  a  marked  degree,  there  is  every  reason  to  believe. 

During  the  ovipositing  season  of  1884,  and  also  that  of  the  present 
year,  when  the  females  of  grande  were  very  abundant  over  those  part.^ 
of  the  wheat  fields  where  the  grain  was  very  thin,  scarcely  any  could  \k 
foiiTul  where  the  plants  were  thickly  set. 

When  the  plants  stand  at  a  distance  from  each  other  there  is  a  tend- 
ency to  throw  out  large,  strong,  vigorous  "stools"  slightly  less  advanced 
than  the  main  plant,  and  these  are,  to  a  very  notable  extent,  selected  b.v 
the  females  in  which  to  oviposit,  but,  contrary  to  an  opinion  expresseil 
in  our  report  last  year,  they  invariably  choose  the  upper  joint  from  first 
to  last  dunng  the  season. 

This  seems  the  proper  place  to  present  some  facts  bearing  upon  the 
date  of  oviposition^  and  the  relation  that  the  two  species  sustain  toward 
each  other.  And  in  this  we  do  not  wish  to  be  understood  as  doing  more 
than  arrange  the  facts,  to  the  best  of  our  Judgment,  in  their  proper  posi- 
tion with  reference  to  these  two  questions,  and  therefore  not  expressing 
any  opinion  on  our  part  as  to  what  the  results  of  future  studies  may  or 
may  not  prove. 

Whatever  bearing  the  fact  ot  grande  having  been  found  in  spring,  in 
the  larval  stage,  in  wheat  sown  late  the  previous  autumn,  may  have 
on  the  matter,  it  seems  to  us  it  is  largely,  at  least,  in  &vor  of  spring 
ovipositioh. 

It  is  nowise  probable  that  the  parent  female  could,  in  the  Ml,  dis- 
tinguish between  a  plant  that  would  survive  the  winter  and  one  that 
would  not.  particularly  if  the  winter  was  one  of  unusual*  severity,  as  was 
the  case  with  that  of  1884-^85.  So,  then,  we  might  reasonably  expect  that 
those  plants  that  failed  to  survive  would  contain  very  nearly  their  pro 
rata  of  larvae  or  eggs,  it  is  Immaterial  which,  as  all  larv»  woiUd,  it  seems 
to  me,  sooner  or  later  perish  of  starvation.  If.  as  was  the  case  last  win- 
ter, from  25  to  75  per  cent,  of  the  plants  failed  to  survive,  we  might 
reasonably  look  for  a  notable  decrease  in  the  number  of  adults  mtit 
would  emerge,  whereas  t^ey  were,  if  anything,  more  abundant  the 
present  season  than  they  were  during  the  preceding.  Then,  too,  if  the 
eggs  had  been  deposited  in  autumn,  the  Isurv®  woidd  have  been  found 
in  plants  sufifering  firom  various  degrees  of  injury  by  reason  of  the 
severe  winter,  while  with  industrious  searching  they  were  not  so  found. 
But,  allowing  the  females  of  early  spring  to  possess  the  same  sense  of 
discrimination  that  is  sh6wn  by  those  appearing  in  June,  we  should 
expect  them  to  oviposit,  not  in  the  largest  and  toughest  plants,  but 
rather  in  the  tender,  vigorous  stools,  just  where  I  found  the  larvce,  papae, 
and  adults,  as  previoudy  stated* 

Again,  even  though  we  admit  prtmde  to  be  this  ofhprinff  of  triticL 
there  are  not  enough  foots  at  hana  to  indicate  that,  in  this  latitude,  at 
least,  enough  emerge  in  the  fall  to  produce  the  former  species  in  any 
such  numbers  as  appeared  in  June. 

On  the  other  hand,  the  adults  could  not  have  emerged  the  present 
year  much  prior  to  the  26th  of  March ;  in  fact,  the  snow  had  hardly  dis- 
appeared fh)m  the  fields  by  the  15th.  This  would  give  us  a  period  of 
a  little  over  two  months  intervening  between  the  emerging  of  the  mother 
insect  and  the  appearance  of  adult  progeny. 

That  during  the  earlier  part  of  this  period  the  temperature  was  at 
times  quite  low  is  shown  by  the  following  table  taken  from  the  records 
of  the  signal  station  at  Purdue  University : 

Average  mean  daily  temperature  of  last  fifteen  days  of  March,  1885, 
29^.82 ;  same  for  first  fifteen  days  of  April,  43o.05 ;  same  for  last  fifteen 
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days  of  April,  65o^6;  same  for  first  fifteen  days  of  Mayi  6203O;  same 
for  last  sixteen  days  of  May,  66^.26. 

The  average  temperatare  from  the  15th  to  the  22d  of  March  was  15^.87. 
On  tlie  23d,  the  day  my  first  adult  appeared  out  of  doors,  the  average 
temperature  had  risen  to  25^.50. 

Tbese  figures  are  also  interesting  as  indicating  the  influence  of  me 
teorological  conditions  upon  the  insect  in  its  earlier  stages,  and  how  lit- 
tle aid  we  may  expect  from  this  direction  in  keeping  the  pest  in  check. 

While,  as  above  indicated,  we  have  no  facts  that  enable  us  to  accounr 
for  the  appearance  of  grunde^  except  that  they  are  the  offspring  of 
tritioij  it  does  not  seem  to  necessarily  follow  that  all  eggs  deposited  in 
early  spring  develop  into  grande. 

The  adult  tritki^  bred  the  20th  of  June,  1884,  together  with  the  dead 
adult  found  a  few  days  later,  were  both  firom  plants  removed  from  a 
field  near  Bloomington,  IlL,  the  0th  of  May,  both  straws  showing  am- 
ple evidence  that  Uiese  adults  were  the  result  of  spring  oviposition, 
therebv  raising  the  perplexing  question  as  to  what  condition  or  environ- 
ment is  necessary  to  cause  some  eggs  to  produce  grande  and  others 
tritioi,  a  question  that  I  am  not  in  a  position  to  answer. 

Another,  if  possible  more  puzzling,  complication  arises  from  the  fact 
that,  among  idl  of  the  specimens  oftritioi  or  grtmde  that  I  have  either 
bred  or  captm^,  not  a  single  male  has  been  observed,  and  all  have  been 
closely  scanned  with  this  point  in  view,  except  such^^as  were  transferred 
from  the  field  to  plants  under  cover  for  the  purpose  of  securing  eggs 
for  future  experimentation. 

All  observations  relative  to  the  period  daring  which  grande  exists  in 
the  adult  verify  those  made  last  season. 

An  occasional  adult  was  observed  on  spring  wheat,  but,  although  the 
grassland  where  the  two  first  females  were  taken  was  swept  oyer 
again  and  again,  no  additional  examples  wei^  obtained. 

We  now  have  wheat-straw  reared  under  cover  of  Swiss  muslin,  and 
also  straw  taken  firom  the  fields,  in  both  of  which  I  know  gra/nde  to  nave 
oviposited,  and  besides  these  a  good  supply  of  plants,  reared  during 
the  present  autumn,  also  under  cover  of  muslin. 

By  breeding  and  experimentation,  both  indoors  and  out,  we  may  hope 
to  obtain  some  light  on  the  obscure  points  in  the  life-history  of  these 
insects. 

THB  aSAIN  SPHSNOPHOBT78. 

{Sphenophorua  parvulusj  GyU.) 

Boon  after  locating  temporarily  at  Oxford,  Ind..  in  June,  1884,  my  at.- 
tenrion  was  several  times  called  to  the  fact  that  a  neld  of  rye,  near  town, 
bad,  the  previous  season,  when  fully  headed  out,  been  affected  by  sonio 
ciifliculty  which  caused  many  of  the  straws  to  wither  and  die  from  tln^ 
ground  upward.  During  the  latter  part  of  June  a  similar  trouble  was 
observed  in  a  rye  field,  and  an  examination  of  some  of  these  aifected 
HtrawB  revealed  the  seat  as  well  as  the  source  of  the  trouble.  Between 
tbe  first  and  second  joints  above  the  ground  was  found  a  small,  robust, 
white  larva,  with  a  brown  head.  As  the  bodies  of  these  larvsB  were 
hufQciently  large  to  fill  the  cavity  in  the  straws,  we  supposed  that  they 
niust  have  reached  very  nearly  their  maximum  growth,  as  there  was  no 
evidence  that  they  left  one  straw  to  enter  another. 

Attempts  to  breed  these,  however,  proved  altogether  abortive,  and  a 
second  lot  was  secured  with  no  better  snccess. 

On  the  1st  of  July  we  found  in  wheat  straw  not  only  larvsB  in  all 
respects  like  those  found  in  rye,  but  eggs  also,  in  the  same  position. 
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This  portion  of  the  straw,  that  is,  the  space  between  the  first  and 
second  ioints  aboye  the  ground,  very  frequently  differs  from  that  farther 
up,  by  being  nearly  or  quite  solid,  and  consisting  of  a  very  juicy  sub- 
stance. And  through  the  hard  outer  wall  of  this  part  of  the  straws, 
where  the  eggs  were  found,  were  small,  slit-like  punctures,  made  by  the 
parent  insect  in  order  to  introduce  her  egg. 

On  the  11th  of  June,  of  the  present  year,  these  larvse  were  found  in 
the  stems  of  wheat  as  they  had  been  on  several  occasions  the  previoos 
season,  and  on  the  next  day,  the  12th,  much  of  the  obscurity  which  had 
heretofore  hung  about  the  matter  was  dissolved  by  finding  two  adnlt 
females  of  this  species  puncturing  the  lower  part  of  straws  in  a  plat  of 
barley  on  the  university  experiment  farm,  a  contiguous  plant  showing 
a  freshly-made  puncture  in  every  way  resembling  those  being  excavated 
by  the  two  females,  and  also  those  noted  the  previous  summer. 

Profiting  by  previous  failures  we  did  not  now  attempt  to  rear  the 
larvsB  in  confinement,  but  watched  carefally  for  any  changes  in  the  fields, 
in  order  to  determine  what  became  of  these  larv®  after  they  had  out- 
grown their  habitation  in  the  straws,  as  it  was  now  apparent  that  they 
could  not  acquire  their  fall  growth  therein. 

On  the  2d  of  July  many  had  left  the  straws,  and  were  then  feeding 
on  the  roots,  thereby,  to  a  greater  or  less  degree,  ii^juring  straws  con- 
tiguous to  the  one  originally  infested.  We  now  transplanted  to  the 
breeding  cage  a  dump  of  healthy  wheat  straws,  and  among  the  roots 
of  this  placed  a  number  of  half  to  two-thirds  grown  larv»  from  about 
roots  in  the  fields. 

On  the  7th  of  July  the  larvss  were  doing  considerable  damage  to 
spring  wheat,  working  both  in  the  straw  and  among  the  roots. 

On  the  IQtii  of  July,  in  a  field  of  oats  near  Ooodland,  Newton  County, 
Indiana,  what  seemed  nearly  a  full-grown  larva  was  found  feeding 
among  the  roots.  • 

The  larvae,  on  reaching  maturity,  apparently  crawl  to  one  side  and 
construct  a  rude  earthen  cell  in  which  to  transform ;  at  least  no  pups 
were  found  among  the  roots  of  the  grain. 

On  the  24th  of  July  some  of  the  larvse  placed  in  the  breeding  cage 
on  the  2d  instant  had  pupated,  and  pupss  were  also  found  in  the  fields. 

A  number  of  clumps  of  ii^ured  grain  were  examined  that  had  grown 
among  young  clover,  but  the  larvae  had,  so  far  as  could  be  seen,  confined 
their  work  to  the  grain. 

On  the  11th  of  August,  two  adults  appeared  in  the  breeding  cage,  fol- 
lowed a  few  days  later  by  another,  after  which  no  more  emerged.  Bat 
as  larvsD  were  observed  on  the  11th  of  June,  and  eggs  were  found  last 
season  on  the  1st  of  July,  it  is  more  than  probable  that  their  breeding 
season  and  consequent  period  of  emerging  is  considerably  protracted. 
There  is  but  one  brood  in  a  season,  as  the  adults  are  found  in  great 
numbers  in  northern  Illinois,  from  October  to  May,  hibernating  under 
boards,  old  rails,  and  like  rubbish. 

Dr.  Eiley  is,  I  believe,  authority  for  the  fact  that  this  species  also  in- 
jures com  in  Missouri,  and  we  have  also  observed  the  adults  punctar- 
ing  young  corn  in  June,  just  below  the  surface  of  the  ground. 

THE  WHITB  OBX7B. 

{Laohno8ternafuseaj  Frdh.) 

That  ii^uries  caused  by  the  previously-mentioned  species  are  fre- 
quently attributed  to  the  one  now  under  oonsidexatian,  by  fiunen  at 
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least,  we  are  thoroughly  oonyinced.  These  larro  are,  however,  clearly 
and  at  all  times  distingiiishable  from  those  of  the  Sphenophorus  by  their 
fally-developed  legs  and  the  internal  dark  color  so  noticeable  in  the 
posterior  segments.  The  White  Omb,  however,  is  a  by  no  means  in- 
aignificant  enemy  of  the  small  grains. 

During  antnmn  there  is  hardly  a  fidld  of  wheat  here  in  Indiana  that 
does  not,  to  a  greater  or  less  extent,  show  the  effects  of  their  voracious 
appetites. 

Their  method  of  work  in  the  grain  fields  seems  to  be  much  more 
erratits  than  in  grass  lands,  as  the  many  clusters  of  from  two  to  twenty* 
or  perhaps  more,  dead  plants  that  have  been  eaten  off  below  the  surface 
will  illustrate. 

Their  work  in  spring  wheat  and  oats  daring  spring  is  usually  less 
noticeable,  and  we  have  never  observed  the  grubs  feeding  on  the  roots 
of  spring-sown  grain  later  than  the  16th  of  May.  This  is,  no  doubt, 
largely  due  to  the  fact  that  the  fresher  and  more  tender  roots  of  the 
weeds  and  grass  that  spring  up  in  the  fields  offer  more  tempt^g  morsels. 

THE  TABNISHED  PLANT-BTJ0. 

(Ljfgua  lincolariSj  Beauv.) 

Adults  were  observed  in  numbers  about  equal  to  those  of  last  season, 
extracting  tile  milk  from  immature  kernels  of  wheat,  apparency  being 
mncli  more  destructive  to  the  spring  than  the  Cedl  varieties. 

Etjsohisttts  FissiLns  TJhler. 

These  also  were  depredating  in  the  same  manner,  but  in  greater  num- 
bers than  last  year.  After  the  fall  wheat  had  become  too  advanced  to 
afford  ti^em  the  requisite  supply  of  food,  they  gave  spring  wheat  their 
undivided  attention,  and  must  have  done  considerable  injury. 

Dbjebooobis  BAPIDT7S,  Say. 

Although  not  aware  of  this  species  having  been  reported  as  injurious 
to  small  grain,  we  were  not  surprised  to  observe  adults,  in  limited  num- 
bers, in  company  with  the  two  species  previously  mentioned,  depredat- 
ing on  both  fall  and  spring  wheat  in  precisely  the  same  manner  as  the 
others. 

Ko  inconsiderable  injury  to  the  wheat  crop,  and  in  particular  to  the 
spring  varieties,  seems  to  be  due  to  the  withering  and  shrinking  up  of 
portions  of  the  heads  while  the  kernels  are  filling.  Sometimes  the  up- 
per half,  or  perhaps  one-tjiird  of  the  head,  will  wi&er,  or  very  frequently 
the  trouble  will  affect  only  a  cluster  of  one^  two,  or  perhaps  more  kernels, 
while  the  remainder  wiU  be  in  good  condition.  The  result  of  this  is  that 
many  kernels  are  aborted,  and  eventually  go  over  with  the  chaff  when 
thrashed,  and  sometimes  there  is  no  kernel  whatever  in  the  glumes. 

While  this  may  not  be  due  to  the  punctures  of  any  or  all  of  the  three 
species  of  Hemiptera  mentioned,  this  much  is  certain :  First,  the  trouble 
was  more  noticeable  where  these  insects  appeared  the  most  abundant; 
second,  the  trouble  was  not  perceptible  until  these  insects  began  their 
work:  and,  third,  the  heads  of  wheat  reared  under  a  frame- work  of 
boards  covered  with  Swiss  muslin,  and  consequently  protected  from  bU 
insect  attack,  exhibited  no  injury  of  this  nature. 
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DlBDBOOXPHAUL  FLATICBPSi  Bilegr. 

Dr.  Blley,  bimselfi  states  (Amerioan  EntamoJogiity  vol.  3,  p.  78)  that 
lIi!S  species  was  injarioas  to  Doth  wheat  and  oats  in  Texas  in  1856,  and 
wo  rel'or  to  it  here  only  to  record  the  Ceust  of  eggrs  andlarvas  being  found 
m  the  lower  part  of  oat  straws  on  the  lOth  of  July.* 

XHB  OHINGH^BUGfr. 

{Bliiiui  iMooptonwy  Bay.) 

The  habits  of  this  insect  were,  the  present  season,  somewhat  in  con- 
trast with  what  they  were  as  we  knew  them  in  northern  Illinois,  fifteen 
to  twenty  years  ago,  when  their  first  depredations  in  fields  of  sripog 
wheat  were  marked  by  small  spots  of  iivjured  grain,  these  growing 
larger  as  the  insects  became  older  or  more  numerous. 

The  present  season,  the  adults  took  possession  early  in  May,  and  dis- 
tributed themselves  so  uniformly  over  the  field  that  by  the  26th  of  Jnly 
there  was  but  one  affected  spot,  and  that  the  whole  field.  The  insect 
seemed  to  gradually  and  with  perfect  oniformltyi  extract  the  lUb  from 
the  entire  field. 

Last  season  they  were  extremely  abundant  in  a  field  of  fidl  wheat 
that  had  been  badly  killed  out  from  some  cause,  and  therefore  was  not 
only  thin  on  the  ground  but  backward  in  ripening.  There  had  sprung 
up  a  thick  growth  of  Bottle-grass  {Setaria  glauca)^  and  when  the  grain 
was  harvested,  the  11th  of  July,  we  expected  to  witness  a  genuine  mi- 
gration. But,  instead  of  this,  the  bugs  simply  transferred  their  atten- 
tion to  the  Bottle-grass,  and  subsisted  thereon  until  they  had  fully  de- 
veloped. 

nnen  molting  for  the  last  time,  in  August,  the  pnpsD  crawled  down 
into  the  stubble,  where  the  straw  had  been  cut  off  between  Joints,  and 
left  their  cast-off  skins  in  the  cavities.  I  have  ootinted  upwards  of 
twenty  of  these  in  a  single  cut  stalk. 

In  one  such  stalk,  among  the  dried  moltings  and  two  or  three  dead 
bugs,  I  found  a  species  of  Mermis^  which  fact  would  lead  to  tiie  sus- 
picion that  these  parasitic  worms  infest  the  Ohinch-bugas  well  as  other 
insects. 

THE  WHEAT  MID<}S. 

{DiploHs  tritioi,  Kirby.) 

In  my  previous  report  upon  this  insect  were  recorded  all  observa- 
tions up  to  the  16th  of  September,  1884.  Adults  were  bred  fit>m  volun- 
teer wheat  on  the  23d,  and  again  on  the  30th ;'  and  on  the  Ist  of  October^ 
from  a  field  of  wheat  near  Oxford,  Ind.,  sown  among  corn  during  the 
lut^t  week  of  the  preceding  August,  I  swept  a  number  of  adults,  and 
Oil  theSd,  under  the  sheaths  of  some  of  the  wheat  plants,  I  found  yoong 
larviB. 

*  Tbeee  eggs,  Judging  from  ftlooholio  0poolm6Dft  sent  by  Mr.  Webster  in  July,  lti8i 
»re  Uid  in  a  regular  row.  A  Mporate  slit  is  made  for  the  reoeption  of  eaeh  egffi  no 
matter  how  closely  they  approach  eacb  other.  In  some  cases  only  a  mere  film  m  \l» 
straw  separates  them.  The  egg  iteelf  is  l.S""  long,  and  about  six  times  as  long  u  iti 
central  width.  Its  jprotrndlng  portion,  about  one-sixth  of  its  length,  is  closed  with  • 
oap,  the  diameter  of  whioh  is  as  great  as  the  widest  portion  of  £e  egg.  Thesgr^ 
considerably  bent,  and  thickest  at  the  end  inside  the  straw.  The  inomedpart  oittt 
•gg  is  reddish,  wbdle  the  exposed  portion  has  the  color  of  the  straw.— <3.  V.  S. 
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This  field  was  located  at  least  a  lialf  mile  ftx)m  any  other  whereon 
wheat  or  rye  Lad  been  raised  daring  the  season,  and  fix>m  it  I  again  ob- 
tained adalt  midges  on  the  10th,  and  again  on  the  14th  of  October.  On 
the  16th  of  the  same  month  the  adnlts  were  also  rery  abundant  about 
colnntcer  wheat  in  the  fields.  On  going  out  just  before  sunset,  and  lying 
Sown  among  the  plants,  I  could  see  them  flying  about  in  great  num- 
bers between  and  just  above  the  plants.  They  were  again  observed  in 
this  locality  on  the  24th,  after  there  had  been  several  nights  of  suili- 
cientJy  low  temperature  to  freeze  water  to  the  depth  of  hair  an  inch. 

My  last  observation  for  the  year  wae  under  date  of  3d  of  November, 
on  which  date  an  adult  appeared  in  a  breeding  cage  containing  volun- 
teer wheat.  This  cage  had  been  kept  continually  out  of  doors,  and  wa« 
the  same  from  which  adults  were  obtained  on  the  23d  and  30th  of  Octo- 
ber. 

The  first  adult  observed  the  present  season  appeared  about  my  lamp 
on  the  evening  of  the  20th  of  May,  firom  which  date  they  were  observea, 
under  the  same  circumstances,  in  increasing  numbers,  until  by  the  1st 
of  June  they  were  very  abundant. 

But  a  single  individual  was  observed  in  the  fields  during  this  time, 
perhaps  because  only  an  occasional  head  was  to  be  seen  in  the  early- 
sown  wheat,  and  it  was  not  until  the  10th  of  June  that  pollen  was  noted 
on  the  wheat  heads. 

On  the  13th  of  June,  in  the  field  near  Oxford,  Ind.,  where  I  had  ob- 
served the  insects  so  late  the  previous  autumn,  I  found  nearly  full-grown 
larviB  on  the  heads  of  wheat  and  also  swept  adults  fh)m  the  gram. 

Failing  to  find  either  larvse  or  adults  in  the  fields  about  La  Fayette, 
Ind.,  I  again  visited  the  Oxford  field  on  the  19th  of  June,  and  found 
both  larvae  and  adnlts  rather  more  numerous  than  on  the  13th. 

On  the  20th  1  found  the  larvae  on  heads  of  wheat  of  a  beardless  va- 
riety,  in  a  field  on  the  university  experiment  farm,  and  the  same  day 
found  on  my  lawn,  in  town,  a  head  of  blue-grass,  not  yet  put  forth  from 
the  sheath.  Infested  by  quite  a  number  of  larvae. 

The  larvee  did  not  appear  in  any  considerable  numbers  during  the 
season,  and  I  could  not  observe  or  learn  of  their  doing  any  perceptible 
injury. 

Adults,  however,  continued  to  flock  to  my  lamp  during  warm  even- 
ings up  to  the  middle  of  August,  and  a  very  few  until  September,  but 
they  did  not  occur  in  the  fields  or  about  volunteer  wheat  as  they  did 
last  season. 


THZSB  SBPOBT  OS  THB  OAVSBS  OF  SBSTBtTCTIOir  07  THE 
EVEBOAEEV  AHB  OTHSB  70BEST  TBESS  IH  HOBTHEBH  HEW 
EHOLAHD. 

By  Dr.  A.  B.  Pagxajid,  Sp0bkil  AgmU. 

In  continuation  of  the  work  of  the  preceding  year,  I  hare  to  report 
that  there  were  observed  or  brought  to  my  notice,  in  the  season  of  1885. 
110  cases  of  wide-spread  or  local  destruction  of  evergreen  or  hard-wood 
trees.  No  extensive  journeys  were  made  into  the  Northern  forests ;  the 
summer  was  spent  on  the  shores  of  Oasco  Bay,  Maine,  and  the  time 
given  to  observing  forest  insects  and  rearing  species  of  Lepido^tera 
and  saw-fly  larvao.  A  considerable  number  are  at  the  time  of  writing 
<n  the  ohiysalis  state,  and  I  hope  to  be  more  successful  than  fonnesljrt 
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owing  to  improved  apparatos,  in  carrying  them  through  to  the  adult 
stAte. 

While  no  general  destraction  was  observed,  yet  forest  trees,  and  es- 
pecially evergreen  tre^s,  support,  each  year,  hordes  of  caterpillars,  com- 
prising species  of  different  families.  In  beating  the  branches  of  any 
spruce,  fir,  larch,  poplar,  or  maple,  and  especially  the  Oak,  a  great  num- 
ber and  variety  of  caterpillars  are  shaken  down,  and  the  question  arises 
whether  the  innumerable  host  constantly  and  ordinarily  at  work  from 
spring  time  to  the  fall  of  the  leaf  in  our  forest  trees  are  really  injurious  to 
the  tree.  It  is  not  improbable  that  good  is  done  to  the  tree  by  these  vo- 
racious beings,  llie  process  up  to  a  certain  limit  may  be  one  of  natural 
and  healthy  pruning,  but  there  is  no  certainty  that  the  limit  may  not 
at  any  time  be  overstepped  and  destruction  ensue.  The  tree  is  attadLed 
in  a  multitude  of  ways  by  caterpillars  alone.  The  buds  are  eaten  by 
various  leaf-rollers  (Tortrices),  the  leaves  are  mined  on  the  upper  and 
under  sides  by  various  Tineids,  while  the  leaves  are  rolled  over  in  vari- 
ous ways  and  in  various  degrees  to  make  shelter  for  the  caterpUlars,  or 
they  are  folded  on  the  edges,  or  gathered  and  sewed  together  by  Tineid, 
Tortricid,  and.Pyralid  larv».  The  entire  leaves  are  devoured  by  multi- 
tudes of  species  of  larger  caterpillars,  belonging  especially  to  the  Pyra- 
lid,  Geometrid,  Bombycid,  and  Sphingid  moths;  while  certain  species 
prey  on  the  fruit,  acorns,  nuts,  and  seeds. 

It  is  a  singular  fact  that  of  the  great  family  of  Owlet  or  Noctuid 
moths,  of  which  there  are  known  to  be  1,200  species  in  this  oountiy, 
very  few  feed  on  trees,  the  bulk  of  them  occurring  on  herbaceous  plants 
and  grasses. 

While  the  smaller  caterpillars  (Microlepidoptera)  feed  concealed  be- 
tween tiie  leaves  or  in  the  rolls  or  folds  in  the  leaf,  or  in  the  bnds,  the 
caterpillars  of  the  larger  species  feed  exposed  on  or  among  the  leaves. 
Here  they  are  subject  to  the  attacks  of  birds  and  Ichneumon  and 
Tachina  flies,  which  are  constantly  on  the  watch  for  them.  And  it  is 
curious  to  see  how  nature  has  protected  the  caterpillars  &t)m  observa- 
tion. Wh|le  the  young  of  the  smaller  moths  are  usually  green,  and  of 
the  same  hue  as  the  leaves  among  which  they  hide,  or  reddish  and 
brownish  if  in  spruce  and  flr  buds,  where  they  hide  at  the  base  of  the 
needles  next  to  the  reddish  or  brownish  shoots;  the  larger  kinds  are 
variously  colored  and  assimilated  to  those  of  the  leitves  and  twigs 
among  which  they  feed.  Were  it  not  for  this  they  would  be  snapp^ 
up  by  birds.  Of  course,  the  birds  devour  a  good  many,  and  the  pry- 
ing Ichneumon  and  Tachina  lay  their  eggs  in  a  large  proportion,  but 
those  which  do  survive  owe  their  safety  to  thoir  protective  coloration. 

Of  some  twenty  or  more  dittbrent  species  of  Geometrid  caterpillars 
which  occur  on  the  evergreen  trees,  some  are  green  and  so  striped  with 
white  that  when  at  rest  stretched  along  a  needle,  they  could  with  diffi- 
culty be  detected ;  others  resemble  in  various  ways,  being  brown  and 
warted,  the  small  twigs  of  these  trees ;  and  one  is  like  a  dead,  red  leaf  of 
the  fir  or  hemlock.  There  are  several  span-worms  on  the  oak,  which 
in  color  and  markings,  ns  well  as  the  tubercle  and  warts  on  the  bodv, 
resemble  the  lighter  or  darker,  larger  or  smaller  knotty  twigs ;  this  n^- 
semblance,  of  course,  is  in  keeping  with  the  characteristic  habit  of  tbes« 
worms  of  holding  themselves  out  stift*  and  motionless  when  not  feed- 
ing. 

In  an  entirely  dilKrent  way  the  various  kinds  of  Kotodontian  cater- 
pillars, which  feed  exposed  on  oak  leaves,  are  protected  from  observa- 
tion. They  feed  on  the  edges  of  the  leaves,  and  their  bodies  are  green, 
with  brown  patches,  so  that  these  irregular  spots,  when  the  cateq>iUar 
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is  at  lesti  are  closely  similar  to  the  dead  and  sere  blotches,  so  frequent 
on  oak  leaves.  The  same  may  be  said  of  other  kinds  feeding  on  the 
loayes  of  other  forest  trees. 

While  the  bodies  of  those  noctnid  caterpillars  which  feed  on  herba- 
ceous plants  are  smooth,  those  of  the  tree-inhabiting  Catocala^  Homo- 
pterOj  and  Fheocyma  are  mottled  with  brown  and  ash  like  the  bark  of  the 
tree,  and  provided  with  dorsal  humps  and  warts,  assimilated  in  form 
and  color  to  the  knots  and  leaf  scales  on  the  twigs  and  smaller  branches. 

There  is  thus  a  close  harmony  in  color,  style  of  markings,  shape,  and 
size  of  the  humps  and  other  excrescences  of  tree-inhabiting  caterpil- 
lars, and  it  is  due  to  this  cause  that  they  are  protected  from  the  attacks 
of  their  enemies.  Mr.  Poulson  has  recently  called  attention  to  the  fact 
that  caterpillars  are  extremely  liable  to  die  from  slight  injuries,  owing  to 
their  soft  bodies  and  thin  skins.  They  cannot  defend  themselves  when 
once  discovered.  The  means  of  protection  are  of  passive  kinds,  i.  «., 
sncli  BB  render  the  delicately-organized  animal  practically  invisible  on 
the  part  of  its  enemies,  and  these  means  vary  with  each  kind  of  cater- 
pillar. In  this  way  different  kinds  of  larv»  can  live  on  different  parts 
of  the  leaf,  the  upper  or  under  side,  or  the  edge,  on  different  colored 
twigs,  on  those  of  different  sizes,  with  different  kinds  of  leaf  scars, 
scales,  or  projections,  and  thus  the  tree  is  divided,  so  to  speak,  into  so 
many  provinces  or  sections,  within  whose  limits  a  particular  kind  of 
worm  may  live  with  impunity,  but  beyond  which  it  goes  at  the  peril  of 
its  life. 

00in)ITI0N  OF  THE  SPBTJOE  ON  THE  OOAST  OF  KAINB. 

In  my  last  report  it  was  stated  that  as  the  result  of  Journeys  in  the 
different  portions  of  Maine,  including  Aroostook  Oounty  and  the  Moose- 
head  Lake  region,  as  well  as  a  prolonged  stay  in  Cumberland  Oounty, 
that  tiie  Spruce-bud  Oaterpillar.  the  larva  of  Tartrix  fumi/eranaj  which, 
in  former  years,  had  been  so  aestructive  to  the  spruce  and  fir  on  the 
Maine  coast  between  Portland  and  Bockland,  had  become  scarce. 

This  year  I  have  to  report  that  not  even  a  single  specimen  either  of  the 
caterpiUar  or  moth  could  be  found  on  the  shores  or  on  some  of  the  isl- 
ands of  Oasco  Bay.  From  titus  fact  I  conclude  that  this  species  has 
assumed  its  former  proportions,  being  usually  so  scarce  an  insect  in 
Maine  that,  previous  to  1878,  when  it  became  so  alarmingly  prevalent,  it 
was  never  met  with  by  me  through  several  years'  collecting  and  obser- 
vation in  spruce  and  fir  woods,  particularly  during  the  period  com- 
prised between  the  years  1859  and  1867. 

Moreover,  throughout  the  areas  of  destruction,  the  young  trees  are 
growing  up,  and  already,  in  some  degree,  have  effaced  the  desolate  ap- 
pearance of  the  tracts  which  had  been  destroyed  and  from  which  the 
dead  timber  had  been  cut  Probably  in  twenty  or  thirty  years  from 
now,  if  the  land  is  suffered  to  remain  undisturbed,  a  new  evergreen  for- 
est will  in  many  places  cover  the  present  denuded  districts. 

ooiminoN  OF  the  haoeiiataok  in  1885. 

In  last  year's  report  I  thus  smnmed  up  the  condition  of  our  larches 
or  hackmatacks  in  1884 : 

^<On  the  whole,  then^  whUe  a  small  proportion  of  larches  have  been 
killed  by  this  worm,  this  vigorous  tree,  though  defoliated  for  two  suc- 
cessive summers,  seems,  in  the  majority  of  cases,  to  survive  the  loss  of 
its  leaves,  thougn  it  threw  out  much  shorter  ones  the  present  summer. 
21  AO-^ 
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Possibly  10  per  cent,  of  oar  Northern  larches  died  from  the  attacks  of 
this  worm.  Very  probably  the  numbers  of  this  Insect  will  diminidi 
during  the  next  year,  and  the  species  may  ultimately  become  as  rare  as 
it  has  always  been  in  Europe,  until  a  decrease  in  its  natural  insect  para- 
sites, and  favorable  climatic  causes  induce  its  undue  multiplication." 

The  foregoing  prediction  has  been  almost  fully  verified,  during  the 
past  summer,  as  the  insect  has  been  much  scarcer  than  in  1884.  A 
few  were  seen  on  the  larch  in  Brunswick,  Me.',  in  July,  1885,  but  they 
were  not  numerous  enough  to  do  any  harm,  and  I  have  not  heard  of 
their  devastations  in  anv  part  of  Maine.  Tne  same  appears  to  have 
been  the  case  in  the  Adirondack  region  of  New  7ork.  Mr.  George 
Hunt,  who  passed  the  summer  at  Scroon  Lake,  tells  me  that  he  saw 
very  few  of  the  wonns  during  the  past  summer,  and  he  Judged  that 
they  had  not  been  generally  so  destructive  as  the  year  preceding.  As 
the  result  of  their  ravages  during  the  preceding  years,  he  thought  that 
about  one-third  of  the  larch  trees  had  died.  It  would  seem'  as  if  the 
visitations  of  the  worm  were  over,  and  that  for  some  years  to  come  it 
would  be  a  rare  insect,  existing  within  its  usual  or  normal  limits. 

THE  WmXB  FINE  WEEVIL,  A3XD  ITS  INJURY  TO  SHADE  AEI)  FOREST 

TREES. 

{Fiisodes  itroM  Peck.) 
[Plate  IX.] 

For  many  years  past  our  attention  has  been  drawn  to  the  defimnities 
produced  in  forest  trees  by  this  beetle,  as  well  as  the  iigury  it  oommits 
in  plantations  and  to  ornamental  trees  on  lawns  and  about  houses. 

Dr.  Fitch  has  already  outlined  the  natural  history  of  the  insect  in  his 
fourth  report.  We  have  not  yet  been  able  to  detect  the  beetle  in  the 
act  of  egg-la3ring.  Fitch  says  tiiat  the  weevil  deposits  her  eggs  in  the 
bark  of  the  topmost  shoot  of  the  tree,  dropping  one  in  a  place  at  icreg- 
ular  intervals  through  its  whole  length.  "  The  worm  which  hatches 
from  these  eggs  eats  its  way  inwards  and  obliquely  downwards  tUl  it 
reaches  the  pith,  in  which  it  mines  its  burrow  onwards  a  short  distance 
further,  the  whole  length  of  its  track  being  only  about  half  an  inch. 
But  such  a  humber  of  young  weevils  are  usually  placed  in  the  affected 
shoots  that  many  of  them  are  cramped  and  discommoded  fbr  want  of 
room.  The  worm  on  approaching  the  pith  often  finds  there  is  another 
worm  there,  occupying  the  very  spot  to  which  he  wished  to  penetoate. 
He  thereupon,  to  avoid  intrusion  upon  his  neighbor,  turns  downward 
and  completes  his  burrow  in  the  wood,  outside  of  the  pith.  Those,  also, 
which  enter  the  pith  are  often  unable  to  extend  their  ^dleries  so  lar  as 
is  their  custom  without  running  into  those  of  others.  When  its  onward 
course  is  thus  arrested,  the  worm  feeds  upon  the  walls  of  its  barrow 
until  it  obtains  the  amount  of  nutriment  it  requires  and  is  grown  to  its 
full  size." 

The  eggs  of  this  species  are  probably  similar  in  shape,  but  oonsiilcr- 
ably  larger  than  those  deposited  by  the  timber  beetles,  whose  eggs  aud 
larval  development  are  figured  and  described  in  the  Third  Be)>ort  of 
the  United  States  Entomological  Commission  (p.  280,  Plate  XXIL 
Figs.  1,  8,  9,  10).  According  to  Batseburg,  the  European  P.  notatnt 
lays  its  eggs  in  the  lower  intemodes  of  young  plants,  boring  into  Ibo 
sap  wood  with  its  beak. .  Its  habits  thus  difter  much  from  our  species, 
and  it  does  not  seem  to  affect  the  terminal  shoot.  The  grab  or  larva 
does  not  differ  from  those  of  other  borers  found  in  the  pinCi  as  ttiere  is 
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a  great  persistence  of  form  in  borinpf  grubs,  both  of  the  weevil  family 
and  the  bark-borers  or  Scolytids.  The  grub  of  Pissodes  strohi  (Plate 
IX,  Fig.  1  a)  is  rather  slenderer  than  those  of  Eylurgus^  Dendroctonus^ 
or  Hylurgops  pinifex.  Compared  with  the  latter  very  common  borer 
the  body  is  8«»  in  length,  while  that  of  H.  pinifex  is  only  6"^"  to  6™  in 
length. 

While  firom  their  similar  tunnel-making  habits  the  larvae  of  the  two 
families  mentioned  are,  owing  to  adaptation  to  their  surroundings,  very 
similar,  the  pupse  are  very  unlike,  those  of  the  White-pine  Weevil  being 
at  a  glance  distinguishable  by  their  long  snout,  whic^  is  folded  on  the 
breast :  and  the  beetle,  as  seen  in  the  iigure,  has  a  long,  slender  snout, 
while  the  body  is  reddish-brown,  with  two  irregular  white  spots,  one 
behind  the  middle  of  each  wing-cover.  When  engaged  in  laying  their 
eggs  at  the  reddish-brown  extremity  of  a  pine  twig,  near  the  buds, 
these  weevils  are  undoubtedly  protected  by  their  shape  and  color  from 
the  observation  of  birds,  some  kinds  of  which  are  constantly  on  the 
search  for  such  beetles. 

.  While  living  in  their  "  mines  ^  or  tunnels,  the  grubs  are  exposed  to 
manifold  .dangers  from  carnivorous  grubs,  particularly  the  young  oi 
beetles  of  the  family  TenebrionidcBy  &d.  We  have  not  detected  any  Ich- 
neumon or  Ghaloid  larvee  or  flies  in  their  burrows,  but  these  are  not  un- 
common in  those  of  the  Scolytid  bark-borers.  At  all  events  these  insect 
enemies  keep  the  larval  pine- weevils  within  due  limits,  otherwise  their 
injurious  effects  in  forests  would  be  more  marked. 

The  presence  of  the  grub  of  the  White-pine  Weevil  in  a  branch  or 
twig  or  under  the  bark  of  a  young  or  old  tree  may  be  at  once  known  by 
its  peculiar  cells.  When  the  grub  is  full-fed  and  ready  to  change  to  the 
chrysalis  state,  it  either  transforms  within  a  small  branch  in  the  pith  or 
under  the  bark.  In  the  latter  case  it  sinks  an  oval-cylindrical  hole  in 
the  pith  wood,  and  builds  up  over  it,  in  the  space  between  the  loosened 
bark  and  the  wood  itself  a  white  covering,  composed  of  the  long  chips 
or  fibers  of  the  pith  wood,  the  little  fibers  being  closely  interwoven  and 
matted  together,  so  as  to  form  a  cocoon  of  a  tolerably  firm  consistence, 
wlucb  contrasts  in  its  white  color  with  the  under  side  of  the  bark.  The 
cocoon  thus  made  is  not  usually,  if  ever,  lined  with  silk.  The  length  of 
the  entire  coll  is  12"*"» ;  its  breadth  is  6°*°».  Hylurgvs  terebrans  con- 
structs similar  cells,  but  they  are  much  smaller.  Most  of  the  bark- 
borers^  however,  do  not  transform  in  such  cells,  but  in  their  tunnels. 

While  the  insect  is  especially  abundant  in  Maine,  I  have  also  found 
it  in  abundance  in  September  on  the  ornamental  white  pine  bushes  on 
the  grounds  of  the  State  Agricultural  College,  at  Amherst,  Mass.  When 
the  white  pine  is  set  out  on  plantations  it  lias  thus  far  been  tolerably 
free  from  the  attacks  of  this  pest.  On  the  extensive  plantation  of  Henry 
O.  Bossoll,  esq.,  at  Greenwich,  E.  I.,  who  has  planted  trees  on  a  larger 
scale  than  any  one  else  in  New  England,  only  scattered  trees  have  been 
alTected.  Fig.  2,  Plate  IX,  has  been  drawn  from  a  terminal  twig  on 
one  of  these  trees.  Part  of  the  twig  was  mined  under  the  bark,  the 
tunnels  ran  close  together,  there  being  seven  or  eight  on  one  side  of  a 
tvrig  about  a  thfrd  of  an  inch  in  diameter.  They  ruh  up  and  down  the 
twig,  more  or  less  parallel,  beginning  small,  when  the  larva  hatched, 
and  becoming  sHffhtly  larger  as  the  grub  grew,  until  at  the  end  of  4  or 
5  Inches  they  sink  into  the  cell,  the  grub  having  become  flill-fed  and 
making  its  cell  for  its  final  transformation. 

When  the  pith  is  mined,  the  cells  form  en1arj;ements  of  the  tunnel, 
ui)d  in  the  case  before  us  the  cells  are  so  thick  as  to  touch  each  other, 
there  being  six  ceils  in  a  length  of  not  over  2  inches.    When  the  cells 
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are  made  exteriorly,  bat  nnder  the  bark,  they  are  uBually  aboat  an 
inch  apart,  and,  as  we  have  said,  at  once  by  their  light  color  and  convex 
snrface  .attract  attention  when  the  bark  is  torn  otL 

While  this  weevil  does  mnch  injury  to  the  young  white  pine  trees,  it 
is  by  no  means  restricted  to  such  growths,  but  lays  its  eggs  in  the  iMirk 
and  mines  the  sap-wood  of  large  pine  and  other  coniferous  trees. 

Thus  I  have  found  the  beetles  more  commonly,  and  in  different  stages 
of  growth,  in  the  white  pine,  Apnl  24 ;  at  this  date  the  bt^tles  begin 
to  appear ;  and  the  beetles  ao  not  all  make  their  exit  from  under  the 
bark  and  fly  about  by  the  end  of  spring,  but  I  have  found  the  beetles 
nnder  the  bark  May  30,  and  even  as  late  as  the  11th  of  August,  when  a 
pupa  and  beetle  occurred,  the  latter  somewhat  pale  and  immature. 

This  weevil  is  of  common  occurrence  in  the  bark  of  spruce  trees  6  to 
10  inches  in  diameter,  where  I  have  found  them,  during  the  middle  of 
August,  at  Brunswick,  Me.  The  grub  and  pupa  occurr^  near  the  Olen 
House,  White  Mountain,  New  Hampshire,  at' the  endof  July  in  the  fir; 
on  the  30th  of  July  I  took  five  mature  beetles  from  under  the  bark  of  a 
hemlock  tree.  I  have  never  noticed,  however,  spruce,  fir,  or  hemlock 
trees  which  had  been  deformed,  as  is  not  uncommonly  the  case  with  the 
white  pine. 

The  life-history  of  this  weevil,  then,  in  brief,  is  as  follows:  The  eggs 
are  laid  early  in  summer^  at  intervals^  on  the  terminal  shoots  of  the 
white  pine,  or  sometimes  in  the  bark  of  old  trees;  the  grub  on  hatching 
bores  into  the  pith,  or  simply  mines  the  sap-wood;  it  becomes  full-grown 
at  the  end  of  summer,  hibernates,  and  transforms  in  the  spring  to  the 
pupa,  most  of  the  beetles  appearing  through  May,  when  they  pair  and 
the  eggs  are  laid ;  but  some  delay  their  appearance  till  June,  July,  and 
even  August. 

Thus  &r  we  have  said  nothing  as  to  the  remarkable  effects  produced 
by  the  grubs  upon  the  young  trees.  When  the  terminal  shoot  of  a  small 
tree,  say  4  or  5  feet  high,  is  filled  in  midsummer  with  these  grubs,  per- 
haps fifteen  or  twenty,  or  more,  gouging  or  tunneling  the  inner  bark 
and  sap-wood,  and  for  a  part  of  the  way  eating  the  pith,  the  shoot  with 
the  lateral  ones  next  to  it,  as  well  as  the  stock  immediately  below  the 
terminal  shoot  wiU  wilt  and  gradually  die;  the  bark  will  loosen, the  pitch 
will  ooze  out,  and  by  September  the  shoot  will  be  nearly  dead,  black, 
and  the  bark  covered  externally  with  white  masses  of  dry  pitch. 

The  tree  thus  pruned  will  fail  for  one,  and  probably  several,  succeed- 
ing summers,  to  send  out  a  n^w  terminal  shoot;  the  result  will  be  that 
the  adjoining  lateral  shoots  will  continue  to  grow,  their  direction  vrill 
be  changed  to  a  nearly  upright  one,  and  iustesui  of  a  tall  shapely  young 
tree,  destined  to  be  the  pride  of  the  forest — and  there  is  no  finer  orna- 
mental evergreen  tree  in  our  lawns  or  parks  than  the  white  pine — ^it  be- 
comes distorted,  prematurely  bent,  or  its  noble  shaft  becomes  replaced 
by  one,  two,  or  half  a  dozen  or  more  stunted,  shriveled  aspirants  for 
leadership. 

In  walking  through  any  forest  of  white  pines  of  secondary  growth  in 
ISew  England  or  Northern  Kew  York,  one's  attention  is  drawn  to  these 
deformed  trees.  They  are  not  necessarily  dwurfed,  as  some  are  among 
the  largest  and  noblest  trees  of  the  wood.  They  may  occur  singly,  bat 
often  there  are  several,  differently  affected,  growing  near  each  other^ 
though  not  in  clumps.  Some  have  but  a  siugle  bend,  a  single  shoot 
growing  up,  the  original,  and  perhaps  several,  lateral  shoots,  having  been 
destroyed ;  one,  we  weH  remember,  consists  of  two  shafts  which  separate 
about  6  feet  from  the  ground  (see  Plate  IX,  Fig.  3). 
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The  most  remarkable  example  which  we  have  seen  in  the  Maine  woods 
stood  in  a  wood  southwest  of  Bowdoin  College,  but  which  has  since 
been  cut  down.  Fortunately,  shortly  before  the  destruction  of  the  tree, 
we  requested  Prof.  G.  L.  Yose,  then  of  Bowdoin  GoUege,  to  make  a 
drawing  of  the  tree.  He  kindly  sent  us  the  accompanying  excellent 
sketch  (see  Plate  IX,  Fig.  4),  in  part  reproduced,  with  the  following 
'  letter,  giving  the  measurements  of  the  tree : 

Bbukswiok,  Ms.,  September  5, 1881. 
I  send  yon  a  sketoh  of  the  tree,  not,  as  you  will  see,  in  any  way  as  a  work  of  art,  as 
I  make  no  pretense  in  that  line,  but  as  a  botanic  specimen.  Tbe  arrangement  of 
branches  is  according  to  nature.  I  took  a  point  about  150  feet  southwest  of  the  tree, 
so  as  to  separate  all  of  the  branches.  The  height  is  aboat  100  feet ;  the  height  of 
trunk  before  it  begins  to  branch,  Vi  feet;  circumference  at  4  feet  aboye  ground,  ip  feet: 
at  2  feet  above  ground,  10  feet  9  inchea.  Tbe  spread  of  the  top  is  35  or  40  f  oet.  Looked 
at  sideways  the  tree  is  not  so  symmetrical.  The  sketch  is  Just  as  I  made  it  on  the 
ground.  I  thought  I  would  not  work  over  it  at  home,  as  1  might  change  it  by  so 
doing. 

VezY  tmly,  as  erer. 

•  GEO.  L.  VOSE. 

Pig.  6,  Plate  IX,  is  from  a  photograph  of  a  white  pine  tree  in  East 
ProTidenoe,  B.  L,  which  is  of  the  same  general  shape,  but  a  smaller' 
and  shorter  tree,  still  growing  in  a  thick  wood,  its  fellows,  however, 
much  smaller.  The  tree  is  about  70  feet  in  height,  and  32  inches  before 
it  branches,  the  trunk  sending  out  nine  branches,  the  lowermost  being 
about  3  f(»et  from  the  ground. 

Id  these  two  examples  we  should  judge  that  the  terminal  shoot  only 
was  destroyed  by  the  weevil,  while  the  lateral  shoots  survived,  but  grew 
more  vertically  than  they  would  have  done  if  the  terminal  shoot  had 
not  been  injured^  while  their  size  became  unnaturally  large. 

It  is  comparatively  easy  to  prevent  this  deformation  of  small  young 
trees  in  lawns  and  about  houses  or  even  on  large  plantations  if  the  dis- 
ease is  combated  in  time;  the  wilting  terminal  twig  should  be  examined, 
and  the  grubs  cut  out.  If  a  wash  of  Paris  green  were  applied  or  a  block 
of  carbolio  add  soap  securely  placed  in  the  crotch  the  grubs  would  be 
destroyed  or  driven  oft  The  time  to  apply  the  remedies  is  at  the  middle 
or  end  of  July. 

THB  SPBUOB  SPIZET7XIB. 

(I^euxis  cBtnula  Hiibner.) 

While  in  the  Adirondacks,  in  June,  1884,  at  Becde's  hotel,  Keene 
Flats,  I  beat  from  the  spruce  near  the  hotel  two  caterpillars,  which  I 
considered  to  be  without  doubt  leaf-rollers  of  the  family  Tartrioidce, 
They  were  in  general  appearance  much  like  the  Spruce  Bud-worm  (Tar- 
trix  fumi/erana)j  though  a  little  smaller,  but  with  a  well-marked  dorsal 
and  lateral  line,  which  are  more  characteristio  of  Pyralid  than  Tortricid 
larvffi. 

Boon  after,  June  14  or  15,  one  of  the  caterpillars  spun  in  the  tin  breed- 
ing box  a  cocoon  covered  with  black  scurf  from  the  terminal  twigs  of 
the  spruce. 

During  the  past  season^  in  Maine.  I  collected  another  caterpillar  on 
the  spruce,  June  9^  but  &iled  to  make  a  description  of  it  or  to  notice  the 
number  of  abdommal  feet;  the  moth  appeared  June  24.  From  this  it 
would  appear  that  the  normal  food-plant  of  the  caterpillar  is  the  spruce. 

There  are  four  species  of  this  genus  of  moths  in  this  country,  the  bet- 
ter known  one  besides  the  present  species  being  E.  americalii  (or  Eelia 
americalU).  But  their  habits  are  strangely  dissimilar,  since  Prof.  0« 
V.  Biley  has  stated  in  the  American  Naturaliit  for  October,  1883  (p. 
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1070),  that  JE.  amcricaJis  feeds  in  the  larva  state  in  the  nests  of  an  ant 
{Formica  rufa).  He  also  stated  that  so  far  as  he  knew  this  was  the  first 
lepidopterons  insect  known  to  develop  in  ants'  bests.  This  statement, 
however,  elicited  from  Lord  Walsingham  the  following  statements,  pub- 
lished in  the  same  magazine  ( Januarv,  1884,  p.  81) :  ^^  Noticing  your 
mention  of  Helia  americaUs  as  a  myrmicophilons  lepidopteron,  I  would 
remind  you  of  Myrmicocela  ochraceeila,  T^^str.,  which  is  found  also  in 
ants'  nests.    It  is  allied  to  the  true  TineceJ* 

According  to  Gnen6e,  however,  the  larva  of  E,  americalis  ^<  lives  on 
leguminous  plants,  as  Iledysarum^  Melilotui^  Pisum^  &c..  and  even  on 
corn,  and  is  very  destructive."  He  adds  that  the  chrysalis  is  oontuned 
in  a  cocoon  spun  between  leaves. 

DKSCRipnvR.—Z(irra.^Body  moderately  thick,  slightly  tsperingtowftrdt  eseheod, 
dall  brown,  with  a  well-marked  darker  dorsal  and  lateral  Ime;  the  pilifetoui  warto 
arranf^ed  much  as  in  Tortrix  fum\feranat  which  the  larva  somewhat  reaemblea,  bnt  tha 
warts  not  so  conspionous;  the  head  is  slightly  paler  than  the  body. 

Pupa, — Body  short  and  thick,  rather  fiillerthan  usnal,  color  pale  horn-brown.  Ab- 
dominal  spine  broad  and  thick,  subcorneal,  rounded ;  Tertioally  flattened  aboTe  and 
beneath,  the  surfaces  being  somewhat  convezfand  the  sides  ridged  above  and  below. 
At  the  extreme  end  of  the  spine  are  two  long,  slender  bristles  carved  at  the  end;  on 
the  npper  side  of  the  spine  are  two  bristles  wnloh  converge  and  are  closely  connected 
with  the  two  at  the  tip.    Length,  8"^  to  9»»". 

ifol&.-*Fore  wings  ash-gray,  darker  on  the  outer  half,  crossed  by  three  black  lines. 
The  first  line,  situated  at  tho  base  of  the  wing,  is  short  and  represented  by  a  bUck 
costal  mark,  succeeded  by  a  curved  black  line  ending  Just  behind  the  median  vein, 
not  crossing  the  wing.  Second  line  zigzag,  situated  on  the  basal  fourth  of  the  win;; 
it  begins  as  an  oblique  mark  on  the  costa,  edged  within  with  white;  behind,  the  line 
makes  two  sharp  teeth ;  on  the  median  vein  it  points  inwards,  and  agalA  oatwards  iu 
the  snbmedian  space.  The  third  line  is  much  broader  and  leas  wavy :  it  oorres  in- 
ward on  the  discal  space,  partly  inclosing  a  large,  disuse,  discsL  oonerons  patch. 
Above  this  natch  on  the  costa  is  a  black  mark  bordered  on  each  side  with  white ;  a 
Bubmarginal,  fine,  wavy  white  line.  At  the  base  of  the  fringe  is  a  black  Inteirapted 
line,  ilind  wiogs  ocherous<gray,  crossed  by  three  diffuse,  wavy,  blackish  lines,  fiz- 
panso  of  wings,  SO«a  to  22"'°. 

THB  8PBU0B  PLUlilX-MOTH. 

(Oi^yptilus  nigrociliatus' Zellet,)  ^ 

The  chrysalis  of  this  Plume-moth  was  beaten  Irom  the  branches  of 
the  spruce  June  23,  at  Brunswick^  Me.,  under  such  circumstances  as  to 
lead  me  to  believe  that  the  larva  feeds  on  this  tree.  In  Europe  no  mem- 
ber of  the  family  to  which  it  belongs  (Pteraphorida)  is  stated,  so  far  as 
we  have  been  able  to  -  ascertain,  to  teed  on  coniferous  trees,  so  it  is 
woi1;hy  of  mention,  though  too  infrequent  to  be  of  much  signiflcanoe. 
The  moth  issued  July  10,  and  has  been  named  for  me  by  Professor  Fer- 
nald. 

The  larval  skin  ooonrred  with  the  chrysalis ;  the  head  is  of  the  nor- 
mal form,  pale  in  color,  while  the  oast  skin  showed  that  the  body  was 
covered  with  long,  dense  hairs. 

DxscRtmvs.— PKpa.--Like  that  of  Pi,  pmrlMeUdaetylutf  the  thorax  being  obliquely 
truncated,  and  the  body  somewhat  compressed.  Thorax  in  front  with  six  pain  of 
long,  curved,  stiff  hairs,  those  of  the  abdomen  In  two  dorsal  rows  of  fivo  pairs,  and  a 
lateral  row  of  short,  stout  spines ;  from  each  of  the  dorsal  spines  radiata  zonr  deader 
hairs ;  from  the  spines  of  the  lateral  row  arise  two  hairs  which  are  curled  and  parallel 
with  the  longitudinal  axis  of  the  body.  The  wings  extend  to  near  the  middle  of 
the  sixth  abdominal  segment.  Color,  pale  green;  wings  and  body  whitish  greeb. 
Length,  7*». 

JlfofA.->Uniform  dark  brown,  fbre  wings  forked  with  fonr  white  oostal  ti^oH,  th» 
third  the  largest  and  wideat,  the  fourth  linear,  obUqne.  and  extanding  on  the  sso- 
ond  or  hinder  division  of  the  wing ;  the  latter  with  a  white  spot  near  the  baaa.  8oal- 
lops  of  the  fringe  whita,  a  black  patch  at  the  internal  angle ;  hinder  edge  of  tha  wing 
white,  i^pex  blaokiah.    Expanse  of  Wings,  16>^. 
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THE  PIKE  PHEOOYMA. 

{Pheocytna  lunifera  Hiibner.) 

The  caterpillar  of  this  nootuid  moth  is  of  flrequent  occnrrcnco  on  pfiK* 
trees,  especially  the  white  pine  and  pitch  pine,  in  Maine,  where  1  have 
observed  it  for  several  years.  In  iNorthem  sSew  England  the  hirva 
OGonrs  through  August  into  the  first  week  of  September,  when  it  trans* 
forms  into  a  chrysalis,  the  moth  appearing  May  10.  I  am  indebted  to 
Mr.  John  B.  Smith  for  the  identification  of  the  species. 

The  caterpillar  is,  like  nearly  all  those  which  live  on  trees,  protecte<l 
from  the  observations  of  its  enemies,  such  as  birds,  ichneumons,  &c., 
by  its  similarity  in  color  to  the  bark  of  the  twigs  on  which  it  often  rests, 
while  the  reddiish  stripes  are  concolorous  with  the  base  of  the  needles 
of  the  pine. 

The  caterpillars  vary  a  good  deal.  Some  are  wood  or  horn  brown,  or 
the  body  is  decidedly  reddish,  with  the  longitudinal  band  more  distinct 
than  usual;  some  are  green  with  white  lines,  but  the  warts  aad  head 
as  in  the  more  usual  varieties.  They  are  closely  similar  to  the  larvsd  of 
Hamoptera  and  Oatocala. 

THE  BVEBaBBEN  CLEOBA. 

{Oleora  puhhrafria  Minot.) 

The  caterpillar  of  this  pretty  moth  is  of  common  occurrence  on  the 
spmoe,  flr^  and  hemlock.  In  certain  years  it  is  quite  common,  and  was 
observed  in  greater  abundance  on  spruce  and  firs  along  the  road  fix>m 
tile  Olen  House,  White  Mountains^  to  Jackson,  N«  H.,  than  elsewhere. 
It  is  BO  common  on  these  trees  as  to  merit  especial  attention. 

The  caterpillars  were  observed  in  the  White  Mountains  during  the 
ftrst  week  in  July.  Tliey  began  July  18  to  spin  a  loose,  thin,  open, 
fiUglit  yellowish  cocoon  among  the  leaves,  the  pupa  state  lasting  about 
three  weeks^  the  moths  appearing  August  14.  On  the  coast  of  Maine 
it  occurs  on  the  hemlock,  some  of  the  caterpillars  being  without  the 
nsnal  black  spot»  on  the  sides  of  the  body.  The  moths  are  found  fly- 
ing ^  the  woods  through  September.  At  Providence  we  have  beaten 
the  chrysalides  out  of  hemlocks  early  in  October,  the  moths  appearing 
*  soon  after.  The  green  chrysalides,  which  are  striped  with  white,  are  very 
pret^  objects.  They  rest  among  the  leaves  in  a  loose  network  of  yel- 
low silk  threads,  retaining  their  hold  by  the  curved  hooks  on  the  large 
spine  (cremaster)  at  the  end  of  the  body.  The  caterpillar  is  a  very  pretty 
one,  being  yellowish,  spotted  with  black  on  the  head  and  body.  It  is 
similar  to  the  larva  of  Zerene  catenaria^  but  less  conspicuously  marked. 

I>KSCRiPTiVK.-*£arva. — Body  moderately  thick,  of  the  same  diameter  throiighotit, 
emooih,  with  no  warts,  but  somewhat  wrinkled.  Head  of  the  same  width  as  bod  v, 
slightly  wider  than  the  pro  thoracic  segment,  and  above  sliffhtly  swollen  on  each  side 
of  the  deep  median  sntnre;  pale  whitish,  sometimes  reddisn  brown,  with  five  or  six 
larffe  black  spots  and  smaller  minnte  dots.  Body  whitish  horn  {testaoeons,  often  red- 
diim)  with  a  yeUowish  tint  On  the  first  segment  are  fonr  dorsal  black  dots  arranged 
in  a  eqnare;  on  the  second  and  third  segments  a  single  transverse  row  of  four  unequal 
black  dots,  as  also  on  the  abdominal  segments.  A  lateral  band,  yellow  except  near 
the  0ntarcs,  below  which  on  the  sides  oithe  body  are  four  narrow,  wavy,  broken,  dark 
hair-lines,  arranged  in  two  sets.  Snpra-anal  plate  with  fonr  black  spots:  anal  legs  of 
moderate  liee,  flesh-red  spotted  with  black-brown.  Thoracic  feet  pale  flesh  color,  or 
baaded  with  brown  and  dark  at  the  tips.  Bodv  beneath  pale  flesh,  with  two  dark, 
faint  lines.  Often  on  each  side  of  the  clear,  rcdcush-brown  oack  is  a  row  of  long,  nar- 
row, lanceolate,  oval,  snow-white  spots,  edged  narrowly,  but  distinctly,  with  brown. 
Tba  lataral  band  is  sometimes  very  distinct,  and  incloses  on  the  upper  edge  the  blaok| 
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dlBtinot  spiracles ;  the  band  is  irregularly  edged  above  and  below  with  dark  brown. 
Sometimes  a  narrow  white  medio-ventral  hair-line  is  present,  narrowly  edged  on  eaeh 
side  with  dark  brown,  and  inclosed  by  the  same  reddish-brown  tint  as  along  the  back. 
Length,  24»«  to  30»». 

Pupa. — Body  green,  beOoming  nsnallv  brown;  thorax  green  above  spotted  with 
brown,  the  wings  and  le^  pea-green,  with  two  subdorsal  white  stripes  along  the  ab- 
domen, and  a  lateral  white  stripe;  beneath,  four  longitudinal  brown  stripes.  Papa 
often  becomes  brown,  and  the  wings  slashed  with  lignt  brown,  the  antennie  and  fore- 
legs of  the  same  color,  while  the  middle  and  hind  legs  are  white.  The  terminal  spine 
is  rather  slender,  long,  endine  in  two  long,  large,  ezourved  hooks;  a  ]»air  of  much 
smaller  ones  at  their  base,  ana  two  pairs  on  the  sides,  one  pair  on  the  sides  near  the 
base,  and  the  other  farther  underneath.    Lengthy  11™»  to  15«"». 

Afoth. — ^With  uiiusnally  broad,  transparent  wings,  which  are  white  or  pale  ash. 
Head  deep  yellow.  Fore  wings  crossed  by  two  black  lineS|  the  inner  with  roar  seal- 
lops,  the  outer  line  sinuous,  sSftUoped,  with  a  great  curve  outward  between  the  sub- 
costal and  the  third  median  venule.  Opposite  tne  discal  dots  are  three  acute,  smaller 
scallops,  all  of  equal  size.  Fringe  whitish,  distinctly  checkered  with  black  on  the 
ends  of  the  venules.  Hind  wings  with  a  scalloped  outer  line,  often  obsolete  toward 
the  costal  edge,  varying  in  its  distance  from  the  outer  edge;  beyond  this  line  the 
wing  is  darker  than  at  the  base.  Expanse  of  wings,  33»".  Its  range,  ao  fur  as 
known,  is  from  Maine  and  Canada  to  the  Middle  States. 

THE  FIB  PABAPHIA. 

{Para/phia  dqflanaria  6nen6e.) 

We  have  three  species  of  Paraphia,  two  of  which  feed  in  the  larval 
state  on  coniferous  trees,  Mr.  William  Saonders  having  bred  P.  subato- 
maria  fix)m  the  pine,  on  which  it  feeds  in  early  snmmer,  the  moth  ap- 
pearing late  in  Jane ;  the  larva  is  not,  however,  known  farther  than  that 
its  color  is  brown* 

The  caterpillar  of  the  present  species  was  found  June  23,  at  Brunswick, 
Me.,  on  the  fir ;  on  the  27th  it  became  a  chrysalis,  and  the  moth  escaped 
about  a  week  or  ten  days  later. 

DBSCR^prrvB.— Xarva.— Body  cylindrical;  in  color  and  appearance  like  a  fir  twi^r. 
Head  rounded,  somewhat  bilobed :  body  with  no  humps.  Supra-anal  plate  rounded, 
not  pointed  at  the  tip,  with  six  hairs.  Color  reddisn  brown  with  a  greenish  tint 
Head  ereeuiBh,  mottled,  and  fineljr  spotted,  especially  on  each  side  of  the  vertex,  with 
reddish  brown ;  a  row  of  lateral  irregular  dark  blotches.    Length,  22>^^. 

rupa,—Oi  the  usual  shape,  but  rather  stout;  dark  tan-brown  in  color.  Terminal 
spine  (cremaster)  large  and  stout,  the  surface  corrugated  at  the  base ;  ending  in  a  fork, 
each  branch  of  which  ends  in  two  ezcnrved  hooks.    Length,  12™"*. 

Moik, — ^Fore  winjs^s  subocherous,  with  a  median  whitiui  band,  beneath  oohexous. 
The  male  may  be  distinguished  by  its  smaller  size,  by  the  wings  beinff  more  ooheipiis, 
by  the  distinct  discal  dots,  and  by  the  rather  distinct  median  white  band  on  the  lorB 
wings.  The  female  differs  preatlv  from  the  male,  being  much  larger  and  with  the 
wings  more  serrate,  the  two  inner  lines  more  or  less  obsolete,  the  boroer  of  both  wings 
being  much  darker  than  the  inside  of  the  wing,  the  border  sometimes  having  a  liisc 
tinge.  From  the  female  of  P.  Mitatomarto,  it  diners  in  its  still  smaUer  siae,  in  having 
usually  but  one  subapical  spot,  instead  of  three  as  is  usually  the  case  in  the  other 
species,  and  in  the  outer  border  of  the  winffs  being  darker  or  more  deeidedly  ooher- 
ous.  The  wings  of  the  female  are  more  deeply  serrated  than  in  the  other  apecies. 
Expanse  of  wings,  22™«  to  35™», 

THE  SPBTTOE  THEBINA. 

{Therimfervidatia  Htlbner.) 

This  common  insect  feeds  in  Maine  on  the  spruce,  as  the  pupa  was 
found  early  in  August,  and  the  moth  was  disclosed  August  21.  The 
larva  was,  unfortunately,  not  described.  Abbot  bred  it  in  Oeorgia  firom 
the  EaUeiia  diptera^  and  from  his  manusQiipt  sketches,  preserved  in  the 
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library  of  the  Boston  Society  of  BTatoral  History,  we  prepared  the  fol- 
lowing description.    The  papa  is  described  from  our  own  specimen. 

DESCBiPnyx.— Xaroa.— Body  oylindrioal,  smooth;  head  of  the  eame  width  as  th6 
body,  whioh  ia  yellowish-green  above,  pale  purplish  below.  Two  fine,  blackish,  lateral 
lines,  with  a  pale  line  above. 

Pitjia.— Batner  slender,  whitish  gray,  slashed  and  spotted  with  brown  on  the  side, 
but  mnch  less  so  than  in  Th,  ieminudaria;  head,  thorax  and  wings  nearly  unspotted; 
tenziinal  spine  and  bristles  as  in  TJl  ieminudaria.    Length,  IS"^. 

THE  PINE  THEBINA. 

{Therina  seminudaria  Walker.) 

We  have  reared  this  moth  from  a  caterpillar  found  feeding  on  the 
white  pine  at  Providence,  R.  I.,  but  faUed  to  prepare  a  description  of 
the  larva.  It  passed  the  winter  in  the  chrysalis  state,  the  moth  emerg- 
ing in  May.     - 

Dbscbiftivx.— Piipa.^Moderately  slender,  thorax  spotted  with  brown,  wlxifSB 
slashed  and  spotted  with  brown ;  abdomen  with  a  dorsal  and  two  lateral  rows  of  ir- 
regular spots,  and  the  segments  also  surronnded  by  a  circle  of  spots.  Terminal  spine 
moderately  large,  not  corragated  below,  above  coarsely  pitted  with  more  or  less  oon- 
flnent  punctures,  the  end  bearing  two  louff,  straight,  stout  bristles,  a  pair  of  small 
bristles  on  the  upper  side  near  the  end  of  the  spine;  a  small  pair  beneath,  and  a 
larger  pair,  one  on  each  side.    Length,  13"". 

THE  PINE  AMOBBIA. 

{Amorlna  humeroaana  Clemens.) 

This  leaf-rolling  moth  was  bred  from  the  white  pine  in  Maine,  the 
moth  appearing  in  May.  It  is  a  large  species  of  TartrioidcB^  the  fore 
wings  with  the  cos^l  edge  fnll.  The  head,  thorax,  and  fore  wings  are 
whitish  ash,  with  dark  specks,  bnt  with  no  distinct  lines  and  markings. 
There  are  two  whitish  patches  in  the  middle  of  the  fore  wings,  on  each 
side  of  which  are  a  few  fine  black  specks ;  in  the  middle  of  the  enter 
fourth  of  the  wing  is  a  whitish  patch.  There  is  a  marginal  row  of  fine 
black  x>oints.  The  fringe  is  pale:  the  hind  wings  are  pale-gray  slate 
color.  Expanse  of  Ving,  24""».  The  larva  was  not  described.  It  has 
been  bred  firom  the  benzoin  bush  and  the  poison  Ivy  by  Mr.  L.  W. 
GoodelL    The  species  ranges  from  Canada  and  Maine  to  Pennsylvania. 

THE  y-MAEKED  OAOCBOIA. 

{Oacoecia  argyrospila  Walker.) 

The  moth  of  this  species  is  not  uncommon,  entering  our  houses  at 
night  during  July  in  Maine  and  Massachusetts.  My  specimens  have 
b^n  kindly  determined  by  Prof.  C.  H.  Femald. 

This  widespread  species  was  first  described  in  this  country  by  Mr.  C. 
T.  Bobinson,  in  1869,  under  the  name  of  Tortrix  furvana ;  at  nearly 
the  same  time  or  soon  after  I  described  it  in  the  Massachusetts  Agricult- 
ural Report  for  1870  under  the  name  of  the  V-marked  Tortrix  (T.  v-sig- 
fMiana)j  and  remarked  that  Mr.  F.  W.  Putnam  had  raised  it  in  abun- 
dance from  the  cherry.  In  his  account  of  this  species  Lord  Walsiugham* 
remarks  that  in  California  it  occurred  near  San  Francisco,  May  19, 
1871.  *<The  species  also  occurred  about  Mendocino  in  the  middle  of 
June,  and  as  far  north  as  Mount  Shasta  in  August.    One  specimen 

*  ninstrations  of  Typical  Specimens  of  Lepidopiera  Evtrnvottra  in  tho  Ck>lleotion  of 
the  British  Museum,  part  iVi  London,  1879,  p.  9. 
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emerged  on  the  2l6t  of  June  from  a  pupa  found  a  few  days  previonsly 
between  united  leaves  of  JEbcuIus  califomica  (Nntt),  the  Califomian 
horse- chefitnat. 

In  his  Synonymical  Catalogue  of  the  Described  Tortriddcej  Prof  0. 
H.  Fernald  states :  "  Profeifeor  Eiley  wrote  me  that  he  bred  it  on  rose, 
apple,  hickory,  oak,  soft  maple,  elm,  and  wild  cherry."  It  thus  appears 
to  be  a  general  feeder  on  our  shade  trees,  living  between  the  united 
leaves.  It  ranges  from  Maine,  where  it  is  common,  to  Georgia,  Texas, 
and  Missouri,  while  it  is  not  uncommon  on  the  Pacific  coast. 

The  larva  has  not  yet  been  fully  described ;  unfortunately  we  did  not 
make  a  detailed  description  of  it,  beyond  noting  the  fact  that  the  larva 
is  green  with  a  black  head  and  prothonu^ic  segment  It  feeds  on  the 
oak  early  in  June,  as  one  caterpillar  occurred  June  11,  when  it  became 
a  chrysalis,  tiie  moth  appearing  June  23.  Hence  without  much  doubt 
there  are  two  broods,  the  caterpillar  occurring  late  in  summer  turning  to 
chrysalides,  and  hibernating  as  such,  the  modi  flying  about  in  the  spring 
and  laying  its  eggs  on  the  shoots,  so  that  the  larva  may  hatch  when 
the  leaves  are  unfolding  and  find  its  food  ready  and  at  hand.  The  first 
brood  of  caterpillars  is  found  early  in  June,  and  the  second  in  August 
and  early  in  September.  The  moth  is  of  the  size  and  general  shape  of 
the  common  apple-leaf  roller  (OacoBoia  rosana)  and  the  cherry  leaf  roller 
(0.  cer€Lrivorana)j  but  differs  in  the  particulars  stated  below;  but  the 
caterpiUar  is  more  like  that  of  0.  rosana  than  0.  ceraHvorana. 

Dbbcriftivb.— Xarva.— ^Body  green,  with  a  black  head  and  prothoraeio  segment 
Pupa, — Of  the  nsnal  form  and  oolor,  but  rather  stoat ;  the  end  of  the  abdomen  has 
an  nnnsnally  large  sharp  spine,  with  two  lateral  and  two  terminal  large,  stoat^  corned 
■et»  or  stiff  hairs.    Length,  12»». 

Jfotik.— Head,  palpi,  and  thorax,  rost-red;  fore  wings,  bright  mst-red;  a  broad, 
median,  rust-red^  obliqae  band  bent  downward  in  the  middle  of  the  wing ;  on  each 
side  axe  two  yellowisn- white  costal  blotches,  the  outer  one  usually  trianffnlar  and 
oblique,  sending  a  narrow  line  to  the  inner  edge  of  the  wing;  a  similar  line  on  the 
inside  of  the  band.  Outer  margin  of  the  wins  yeUowish  white,  with  two  fine,  rast- 
red  lines,  the  outer  one  at  the  base  of  the  fnnge,  which  is  whitish  yeUow.  Hind 
wings  pale  yellowish  slate  color,  as  is  the  abdomen. 

THE  mOKOBT  EOOOPSIS. 

{Ecoopsis  permwndatubj  Clemens.) 

The  larva  of  this  pretty  moth  has  been  found  in  Providence,  B.  L,  to 
live  on  the  leaves  of  the  white-heart  hickory  {Oaryatomentosa)^  which  it 
folds,  and  when  about  to  change  to  a  chrysalis  lines  the  fold  with  a  thin 
layer  of  whitish  silk.  I  have  observed  the  caterpillars  May  24,  or  as 
soon  as  the  leaves  are  unfolded.  From  the  2d  to  the  9th  of  June,  the 
insects  change  d  to  chrysalides  and  the  moths  appeared  on  the  23d  of  the 
same  month.  Tbe  life-history  is  then  nearly  as  ft>Uows:  From  eg^ 
laid  the  previous  autumn  on  the  twigs,  the  insect  beiug  probably  doable 
brooded,  the  caterpillars  hatch  out  simultaneously  kith  the  opening  of 
the  leaves,  living  about  a  week  or  ten  days  in  thil  state  between  the 
folded  leaves  or  rolling  them  up  sideways  or  fipom  theupex  to  the  base; 
in  the  fold  or  roll  thus  made,  which  it  lines  with  silk,  it  changes  to  a 
chrysalis,  remaining  about  a  fortnight  in  this  state  until  during  the  thinl 
week  in  June,  in  Southern  New  England,  it  appears  as  a  beautifally- 
marked  moth  flying  about  and  resting  on  the  leaves. 

In  Illinois,  according  to  Mr.  Ooquillett  (Papilio,  iii,  102),  the  cater* 
pillar  feeds  on  the  Siberian  crab-apple,  the  cultivated  raspberry,  wild 
blackbeiry  {Rubus  villosus)^  and  hazel,  while  in  Maine  Professor  Fernald 
has  bred  in  on  the  Spkflsa  (see  Comstock,  Agricultural  Report  for  1880). 
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Coqnillett  gives  the  following  account  of  its  habits :  <^  Lives  in  a  leaf 
rolled  from  the  apex  to  the  base,  or  between  two  or  three  leaves  fastened 
together  with  silken  threads.  Found  a  great  many  May  30."  His  speci- 
mens of  the  moth  wore  named  by  Prof*  0.  H.  Fernald.  Those  which  I 
bred  were  fresh,  well-preserved  specimens,  and  on  submitting  them  to 
Professor  Fernald  for  identification  he  wrote  me  that  they  were  prob- 
ably Eccopsis  permundana  (CJlemens). 

Unfortunately  I  did  not  make  a  description  of  my  caterpillars,  and 
therefore  copy  that  of  Mr.  OoqulUett, 

DxscRiPmrx.— Xarf  a.— Body  j^een,  usually  clouded  doraaUy  with  dull  leaden;  first 
segment  brownisb ;  head  and  cerrical  shield  ulack  or  pale  brownish ;  piliferons  spots 
and  spiracles  concolorous ;  anal  plate  unmarked.    Length,  \fi^^  (Coquillett). 

Pupa.— Of  the  usual  shape  and  color,  abdominal  segments  having  two  rows  of 
dorsal  spines,  while  the  tip  of  the  alidomen  is  three -toothed,  there  being  two  small 
lateral  and  asmall  median  projection.  There  are  also  eight  small,  rather  short,  bristles 
ourved  outwards  at  the  enos,  of  which  four  are  situateabelow  the  median  tooth,  and 
two  are  situated  near  together  on  the  side  near  but  within  the  base  of  the  lateral 
tooth.  There  are  two  or  three  other  setiB  on  the  side,  but  farther  from  the  tip. 
Length,  10««. 

JtfotA.— A  rather  large  species,  with  the  general  color  brown-ash  and  umber-brown. 
Head  a  little  paler  than  the  thorax,  the  latter  with  three  transverse  darker  lines 
above.  ^  Fore  wings  with  throe  large  umber-brown  patches,  the  basal  one  oblique, 
extending  from  the  inner  edge  of  the  wing  and  only  reaching  the  median  vein.  A 
median,  irregular,  broad  band  sending  two  blunt  teeth  inwards  on  the  inner  side ; 
the  oater  sloe  with  three  acute  teeth,  one  in  front  and  a  larger  one  behind  the  median 
Tein.  A  large,  oval,  umber-brown  spot  on  the  internal  margin  of  the  wing,  and  an- 
other large  oblique  one  extending  from  a  little  below  the  middle  of  the  outer  edge 
obliquely  to  the  outer  fourth  of  the  costal  edge,  in  its  course  contracting  in  width  and 
beeoming  very  narrow  before  reaching  the  oosta,  in  which  it  slightly  expands,  form- 
ing one  of  the  smaU  costal  brown  spots  beyond  the  middle  of  the  wing.  The  fringe 
pale,  bat  dusky  in  the  middle.  Hind  wings  dark  slate  color,  as  is  tbe  under  side  of 
Doth  pairs  of  wings,  as  well  as  the  abdomen,  which,  however,  is  paler  at  the  end.  £x- 
panaa  of  wings,  Vi^^. 

THB  YABIEaATEI)  EOGOPSIS. 

{Bocop^ii  veriieohranaj  ClemonsO 

This  Bpedea  also  feeds  upon  the  leaves  of  the  white-heart  hickory , 
(Carya  tomentosa)  in  company  with  the  foregoing  species.  The  larva 
begins  to  eat  the  leaves  when  they  are  unfolding,  and  the  moth  appears 
by  the  soiiddle  of  June.  Unfortunately  no  notes  were  made  on  the  oater^ 
pillar,  as  they  were  confounded  with  the  other  species  until  the  emer- 
gence of  the  moths  showed  that  there  were  two  species. 

DKSCRiPTrvK.^Piipa.— Slenderer  than  that  of  S,  permundana,  the  end  of  the  abdo- 
men tridentate,  with  the  eight  bristles  arranged  as  in  the  foregoing  species,  bnt  mnoh 
larfTor  and  longer.    Length,  8»>*  to  9^"^. 

MotK. — ^Pale,  greenish,  nmber-brown,  with  whitish  patches.  Pmlpi  whitish  to  the 
tipe.  Head  dark  between  the  antennae,  pale  behind  and  in  front.  Fore  wings  olive 
cTteen ;  a  dark  patch  at  base,  becoming  paler  towards  the  inner  edge  of  the  wing,  with 
black  specks,  tnen  becoming  a  pale,  whitish,  somewhat  silTcry  band,  crosses  the  wing. 
A  broad  median,  dark,  oliYC-green  patch ;  the  outer  scales  raised  and  dotted  witii 
black.  Beyond  this  patoh  are  three  Ught,  squarish  coetal  spots.  An  obliqne  olive- 
^rrcen  lino  passes  from  the  outer  margin  Jnst  above  the  internal  margin  to  the  costa, 
bt^coming  nearly  obsolete  before  rea3iing  the  costa^  bnt  ending  on  tne  fourth  costal 
fipot.  An  apical  dnsky  spot.  Hind  wings  dark  slate,  and  fbre  wings  beneath  dark 
niate,  with  lighter  costal  spots.    Expanse  of  wings,  15»">. 

THE  WHITE-HBABT  HIOKOBT  aELEOHIA. 

{Oeleohta  carycBVorella  n.  sp.) 

Although  we  have  numerous  species  of  this  extensive  genus  of  Tineid 
moths  feeding  upon  our  forest  trees,  none,  we  believeihave  been  recorded 
aft  living  at  the  expense  of  the  hickory. 
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The  larvro  of  the  present  species  were  foun^  at  Providence,  R  L,  feed- 
ing upon  the  young,  freshly  unfolded  leaves  of  the  white-heart  hickory 
(Carya  tomentosa),  rolling  them  up.  Within  the  roll  the  chrysalis  was 
discovered  from  June  2  to  4.  The  insect  remains  about  two  weeks  in 
this  stage,  the  moths  appearing  in  my  breeding-box  June  17  and  23. 

The  moth  belongs  to  that  section  of  the  genus  with  moderately  wide 
fore  wings,  which  are  oblong,  and  moderately  pointed  at  the  tip.  Pro- 
fessor Femald  informs  me  that  it  is  allied  to  Oelechia  bicostofnacuUUaot 
Chambers. 

Descriptivs. — Moth. — Palpi  very  long,  the  third  Joint  slender,  one-half  as  long  as 
the  second;  second  Joint  with  black  specks ;  third  black,  bat  white  at  the  tip.  Tbe 
fore  wings  broad,  oblong.  Head«  thorax,  and  wings- blackish,  with  whitiah  baff-y el- 
low  specks  and  dots.  The  fore  wings  are  dark  pepper  and  salt,  with  a  row  of  five 
deep  black  spots  along  the  middle  of  the  wing,  increasing  in  size  towards  the  end  of 
the  wing ;  the  basal  spot  minnte ;  the  third  lar^e,  and  sending  a  branch  obUqaelj 
inwards  to  the  costa ;  the  fourth  patch  large,  irregnlarly  squarish ;  above  it  is  s 
black  square  costal  spot,  next  to  a  bufT- white,  distinct  costal  spot  opposite  another  on 
the  inner  edge  of  the  wing ;  the  two  spots  are  sometimes  almost  oounected  by  a  light 
line.  The  edge  of  the  win^  buff-white  with  black  scales.  Hind  wings  and  abdomen 
slate-colored.  Length  of  lore  wing,  7°^;  width,  1.5"™;  expanse  of  wings,  about 
15™  (0.60  inch). 

THE  "WILLOW  TEBAS. 

(Terot  vibumoAUt  Clemens.) 

The  caterpillar  of  this  common  species  is  of  the  ordinary  shape  and 
green  in  color,  occurring  on  the  willow  in  Maine  daring:  August.  The 
specimen  we  reared  changed  to  a  chrysalis  August  19,  remained  in  that 
condition  a  little  over  two  weeks,  namely,  until  September  7.  The  moth 
has  been  determined  by  Professor  Femald. 

Descripttvib. — Larva. — Greenish. 

Pupa. — Bodv  slender ;  end  of  the  abdomen  flattened  and  excavated,  with  twolaige 
lateral  hooks  before  the  tip.  Length,  8?*™. 
'  Moth. — Head,  thorax  and  fore  wings  mst-red.  Head  above  and  front  of  thoru 
*  deep  mst-red,  hinder  edge  of  the  thorax  bright  red.  Fore  wings  mst-red,  deeper  on 
the  costa:  a  dnsky  patch  at  the  base;  beyond,  on  the  inner  tiiird  of  the  costa,  is s 
broad,  paler,  square  spot,  snoceeded  by  a  long,  dark,  deep  reddish-brown  patch, 
which  extends  to  near  the  apex.  The  rest  of  the  wing  is  clearer  and  paler,  ash-col- 
ored, mixed  with  brick-red  scales.  In  the  middle  of  the  wing  on  the  inner  third  an 
two  distinct^  twin,  fine  black  dots.  Beyond  are  three  black  dots,  forming  an  obliqae 
line,  extending  fh>m  the  median  vein  to  a  little  beyond  the  middle  of  the  binder  edge 
of  tne  wing ;  a  few  scattered,  black,  fine  dots  near  the  outer  edge  of  the  wing. 
Fringe  broad,  reddish  externally,  dftrk  on  the  basal  half,  and  grayish  on  the  inner 
angle  of  the  wing :  hind  wings  oniformly  gray  slate-ooloreid ;  abdomen  dark  bioim, 
paler  at  the  tip.    Expanse  of  wings,  18°^  (0.70  inoh). 

THE  PI7BPLB  WILLOW  aBAOILABIA. 

{Oraoilaria  purpwrieUa  Chambers.) 

Late  in  August  (the  20th)  we  found  the  caterpillar  of  this  beantifhl 
moth,  which  had  turned  over  obliquely  the  tip  of  the  willow  leaf  and 
securely  fastened  it  to  the  under  side  of  the  leaf,  thus  making  a  trian- 
gular fold.  The  worm  had  eaten  the  parenchyma  from  the  under  (t.  e^ 
inner)  side,  leaving  a  mass  of  black  castings.  The  worm  soon  trans- 
formed, remaining  about  two  weeks  in  the  pupa  state,  and  the  moth 
appeared  September  19.  The  moth  is  a  very  beautifhl  creature,  with 
a  delicate  body,  wings,  and  legs.  ,  Our  example  was  perfect,  and  agreed 
in  all  lespeotB  with  mx.  Ohambers'  desciiptioni  which  is  copied  below. 


Digitized  by  CjOOQ IC 


EEPOBT  OP  THE  ENTOMOLOGIST.  333 

He  did  not,  however,  describe  the  caterpillar.    He  remarks  that  it  is 
closely  allied  to  the  European  0.  stigmatella. 

He  states  {Canadian  Entomologist^  iv^  28)  that  ^Hhe  larva  mines  the 
leaves  of  tibe  willow  (Salix  longifolia)  for  a  very  short  time ;  then,  leav- 
ing the  mine,  it  rolls  the  leaves  from  the  tip  upwards  into  various  forms 
(usually  a  cone  or  helix  of  three  spirals).  *  *  *  It  frequently  leaves 
one  roll  and  makes  another,  and,  when  ready  to  pupate,  makes  a  douse, 
semi-transparent  web  over  it,  upon  the  ground,  not  on  the  leaf,  as  in 
many  species.  The  imago  emerges  in  the  fall,  and  most  probably 
hibernates."  He  again  remarks  fl.  c,  v,  46):  ^^  The  cone  sometimes  oc- 
cupies an  entire  les^;  the  apex  or  the  leaf  is  bent  over,  so  that  the  left 
edge  touches  the  right  one,  to  which  it  is  fastened ;  then  the  leaf  is 
rolled  spirally  to  the  base,  and  the  tip  is  used  to  close  one  end  and  the 
base  the  other,  so  that  the  whole  leaf  is  utilized.  Many  of  the  mines, 
however,  are  by  no  means  so  perfect."*  Chambers  has  also  bred  it  from 
larvsD  feeding  on  the  silver-leaf  poplar,  but,  though  not  occurring  on  the 
weeping  willow,  it  is  common  enough  on  many  of  our  native  willows. 

DssCBipmnB. — Larva.— Body  of  the  lunal  cylindrical  shajie ;  no  cervical  shield. 
Head  smaU,  oonsiderably  narrower  than  the  prothoracio  segment.  Head  and  body 
nniformly  greenish  yellow.  Only  four  pairs  of  abdominal  fegs,  and  these,  with  the 
thoracic  feet,  are  of  the  same  color  as  the  body.    Length,  &*^  to  7°*°^. 

Fupa. — Ver^  long  and  slender,  so  delicate  as  to  scarcely  retain  its  shape  when  the 
moth  has  left  it. 

Motk. — Violaoeons,  reddish,  or  brownish  pnrple,  according  to  the  light.  Face  pale 
▼iolaoeooB,  flecked  with  brownish  pnrple.  Antenna  brown,  tinged  with  pnrptish, 
faintly  annulate  with  white  at  the  base  of  each  Joint :  palpi  pale  purplish.  The  tri- 
angolar  white  spot  at  about  the  middle  of  the  oosta  is  nearly  equilateral ;  its  ante- 
rior margin  is  a  Uttle  concavo,  the  apex  reaching  the  fold,  and  it  has  four  smiUl  spots 
of  the  general  hne  situated  in  it  upon  the  costa.  Fringe  bluish  fuscous.  Posterior 
femora  white  at  the  ^tin  and  with  a  wide  white  band  about  the  middle,  and  their 
under  surface  entirely 'white.  Posterior  tibiie  and  inner  surface  of  intermediate  tibiie 
white.  Tarsi  pale  grayish  fuscous,  faiutly  annulate,  with  white  at  the  Joints.  Abdo- 
men porpliiih  fuscous,  on  a  white  ground.  Expanse  of  the  wings,  half  an  inch  (12.5°^™). 
(duunbers.) 
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By  NiEUBON  W.  McIiAiir,  ApimUtural  Agent 

UmTED  States  Apicultxtral  Station, 

Aurora,  III.,  Nwemher  17,  1885. 
DsAB  Sir  :  I  have  the  honor  to  submit  herewith  my  report  of  the  experimental 
work  done  at  this  station. 

In  obedience  to  instructions  received  from  you  the  Ist  of  June,  1885, 1  selected  a 
location  suitable  for  an  apicultural  experiment  station,  at  this  place. 
The  work  attendant  upon  the  beginning  of  any  undertaking  is  considerable. 
The  building  of  fixtures  suitable  for  the  accommodation  of  bees  and  for  carrying  on 
experimental  work,  securing  bees,  and  doing  that  which  is  necessary  to  be  done  in 
establishing  an  apiary,  consumed  time.  However,  a  namber  of  interesting  and  valuable 
experiments  hare  been  undertaken  and  progress  has  been  made. 

I  desire  to  acknowledge  mv  obligations  to  yourself  for  valuable  aid  and  sngr^estion 
and  to  all  those  who  have  lundly  assisted  me  in  my  work,  and  especially  the  favor 
shown  me  by  the  publishers  of  the  following  apicultural  Journals  for  files  of  their 
valuable  papers,  namely : 

The  American  Bee  Jowmal,  Messrs.  Thomas  G.  Newman  Sc  Son,  Chicago,  111. ;  The 
Bee-Keeper^  Magazine,  Messrs.  King  d&  Aspinwall,  New  York  City ;  Gleaninge  in  Bee 
Cniivre,  Mr.  A.  X.  Boot,  Medina,  Omo ;  The  American  ApieuUurUt  (vols.  1,  2,  and  3), 
Messrs.  Silas  M.  Locke  d&  Co.,  Wenham,  Mass. ;  and  to  Messrs.  D.  A.  Jones  Sl  Co.^ 
Beeton,  Ontario,  Canada,  publiahers  of  The  Canadian  Bee  Journal. 
Yours,  very  truly. 

NELSON  W.  McLAIN, 

Agent  in  Charge. 
ProU  C.  V.  Riunr, 

Sntomologitt 
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884         BEPOBT  OF  THE   COBfMIBSIONEB  OF  AOBICULTURE. 
ECONOMY  IW  THE  PRODUCTION  OP  WAX. 

Experience  had  taught  ns,  in  common  with  all  progressive  apiarists, 
that  in  the  prodnction  of  wax  for  honey-comb  building  there  is  serioaa 
prodigality.  Much  valuable  time  is  lost  and  much  energy  is  expended, 
which,  in  view  of  the  shortness  of  the  honey-producing  season  in  nearly 
all  parts  of  the  United  States,  results  in  a  serious  reduction  of  the  pos- 
sible efficiency  and  honey-producing  capacity  of  bees,  and  a  corre- 
spending  curtailment  of  the  profits  possible  to  be  realized  fix>m  the  in- 
dustry. 

To  overcome  this  waste  of  time  and  prevent  the  large  consumption  of 
honey  required  for  producing  wax  for  comb-building,  the  honey-comb 
foundation  machine  and  the  honey -extractor  have  been  almost  univer- 
sally adopted  by  progressive  bee-keepers. 

As  another  step  in  economic  methods  for  securing  the  best  results 
from  the  cultivation  of  bees,  we  have  made  some  experiments  in  what 
may  be  called  wax-feeding  or  furnishing  wax. 

The  price  of  bees- wax  in  the  open  market  ranges  from  20  to  35  cents 
per  pound,  according  to  quality,  and  varying  with  the  supply  and  de- 
mand. Estimates  can  easily  be  furnished  to  prove  that  the  prodnotton 
of  every  pound  of  wax  costs  the  bee-keeper  ten  times  the  sum  reaUsed 
from  its  sale. 

If  account  be  taken  of  the  loss  resulting  from  having  the  time  and 
energies  of  the  bees  expended  in  wax-production  instead  of  hon^y-pro- 
duction  at  a  season  of  the  year  when  there  is  most  imperative  need  tn 
uninterrupted  and  diligent  activity  in  honey-gathering,  and  of  the  value 
of  the  honey  consumed  in  producing  wax,  and  of  the  labor  required  in, 
preserving  and  preparing  the  wax  for  market,  it  will  readily  be  seen 
that  the  production  of  a  pound  of  wax  costs  the  producer  many  times 
the  current  prices  realized.  About  20  pounds  of  honey  are  oonsnmed 
in  producing  1  pound  of  wax. 

If  a  method  of  management  can  be  devised  and  introduced  by  which 
the  loss  sustained  in  wax-production  and  comb-building  can  be  still 
further  reduced,  a  corresponding  percentage  will  be  added  to  the  profits 
of  those  engaged  in  the  industry. 

We  observed  that  if  pieces  of  new  comb  were  exposed  on  a  warm  day, 
the  bees  would  tear  off  pieces  of  the  wax  and  carry  them  to  their  hives 
for  use  in  comb-buildiog.  Wo  then  put  pieces  of  new  comb  in  a  shallow, 
square  tin  pan  having  a  close-fitting  cover,  and  having  holes  in  the  bot- 
tom. This  pan  being  placed  on  the  cloth  covering  the  comb  frames  in 
the  hive,  holes  were  cut  in  the  cloth  registering  with  the  holes  in  the 
bottom  of  the  pan,  thus  affording  a  passage  for  the  bees  into  the  pan. 
The  heat  arising  from  the  bees  produced  a  high  temperature  in  the 
closely-covered  pan,  keeping  the  wax  plastic  and  easily  worked.  When 
such  auxiliary  resources  were  furnished,  comb-foundation  was  drawn 
out  and  completed  with  great  rapidity,  and  this  work  appeared  to  be 
performed  largely  by  the  young  bees,  aided  by  the  field  bees  at  night,  as 
the  comb-building  progressed  more  rapidly  by  night  than  by  day.  There 
being  no  necessi^  for  wax-producing,  the  working  force  labored  with- 
out hindrance  during  the  day  in  the  fields,  and  with  equal  energy  by 
night  in  the  hive.  Whenever  the  space  above  the  frames  is  not  being 
used  for  superstorage  this  method  of  furnishing  wax  may  be  employed 
without  inconvenience. 

OBYIOB  FOB  PEEOING  SUOAB-SmUP  AND  FOB  OTHSB  PUBPOSE8. 

We  have  used  the  same  device  with  great  satisfEMstion  infbeding  8Uga^ 
sirup.    A  rim  of  tin  reaching  within  half  an  inch  of  the  cover  is  sol- 
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dered  in  the  holes,  through  which  the  bees  enter  the  feeder,  and  a  raft 
or  float  made  of  thin  strips  of  wood  supports  the  bees  when  taking  their 
food. 

We  have  also  devised  a  fixture  for  use  in  the  brood-chamber  in  the 
body  of  the  hive,  which  serves  a  variety  of  uses  and  proves  well  adapted 
for  the  purposes  for  which  it  is  designed. 

It  consists  of  a  wooden  frame  of  the  size  of  those  used  for  broo<l- 
frames,  the  strips  of  which  it  is  made  being  three-eighths  of  an  inch 
thick  and  2  inches  wide.  Parallel  with  the  top  bar  of  the  frame  I  sus- 
pend three  tin  troughs,  one  above  another.  These  troughs  are  1} 
inches  wide  and  2  inches  deep,  and  the  length  corresponds  with  Uie  in- 
side measure  of  the  frame.  Beginning  1^  inches  below  the  top  bar,  the 
troughs  are  suspended,  1  inch  apart,  by  means  of  a  small  screw  from 
the  inside  of  the  end  of  the  trough  entering  the  side  bar  of  the  frame. 
The  first  trough  next  to  the  top  oar  has  a  partition,  one-fifth  being  in- 
tended to  contain  water,  and  the  remainder  is  used  to  supply  honey  or 
simp.  The  second  trough  is  used  to  supply  pure  wax  shavings,  and 
the  third  is  used  for  supplying  flour  or  meal  as  a  substitute  for  pollen. 

These  troughs  should  be  pamted  and  sanded  inside  and  out,  as  bees 
do  not  readily  get  a  foothold  on  the  smooth  tin.  The  trough  for  food 
and  water  is  supplied  with  floats  to  prevent  the  bees  from  drowning. 

This  fixture,  supplied  with  food,  salty  water,  shavings  of  pure,  bleadied 
wax,  and  flour,  I  place  in  the  center  of  the  colony  as  early  in  the  spring 
as  it  is  desired  to  stimulate  brood-rearing,  in  order  that  the  colonies  may 
be  strong  in  numbers  when  the  blossoms  appear.  We  use  this  device 
also  for  supplying  wax  shavings  in  the  body  of  the  hive  when  surplus 
honey  is  being  stored  above  the  irames,  and  if  floats  are  supplied  for 
each  trough,  it  makes  an  excellent  inside  feeder  when  feeding  sirup  pre- 
paratory to  winter.  The  wax  used  is  clarified  and  bleached  in  the  usual 
manner  and  shaved  with  a  sharp  knife.  If  very  thin  comb-foundation 
with  shallow  walls  be  used  in  the  sections,  a  superior  quality  of  comb 
will  be  quickly  built. 

The  advantages  to  be  gained  by  using  such  a  device  when  building 
up  colonies  in  tiie  spring,  or  during  the  working  season,  when  time  is 
honey,  will  be  appreciated  by  those  who  give  it  a  trial. 

Wn^TBBINa  BEBS. 

Bach  of  the  different  methods  of  wintering  bees,  whether  in  cellars, 
in  houses,  or  upon  the  summer  stands,  has  its  advocates  among  experi- 
enced and  progressive  apiarists.  Success  by  any  method  depends  largely 
upon  the  proper  observance  of  a  variety  of  conditions.  Failure  to  com- 
ply with  essential  conditions  brings  failure  by  any  method. 

The  lack  of  water  during  long  confinement  has  been  accredited  with 
due  consideration  as  a  prime  cause  of  the  frequent  severe  losses  in  win- 
ter. Observation  and  experience  suggest  the  inquiry  as  to  whether  as 
many  bees  do  not  perish  each  winter  from  the  lack  of  water  as  from  tlie 
lack  of  food. 

In  the  northern  half  of  the  United  States  bees  are  often  confined  to 
the  hive  continually  from  one  hundred  to  one  hundred  and  fifty  days. 
Frequently  the  suffering  from  thirst  is  intense,  as  is  evidenced  by  the 
bees  going  fix>m  frame  to  frame,  visiting  every  comb  and  uncapping  the 
honey  in  search  of  water. 

We  have  frequently  observed  these  chips  of  cell  capping  distributed 
all  the  way  through  the  pile  of  dead  bees  in  the  bottom  of  the  hive,  and 
on  the  bottom  board,  showing  that  the  bees  were  suffering  for  water 
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when  they  began  to  die.  Perishing  from  thirst  day  by  day  the  duster 
dwindles  nntil,  a  mere  handful  being  left,  they  snccumb  to  the  cold. 

Excessive  thirst  and  prolonged  low  temperature  cause  what  is  called 
^^  roaring  in  the  hive.''  Disquietude  from  any  cause  induces  excessive 
consumption;  dysentery  follows;  death  usually  results.  I  have  fre- 
quently quieted  roaring  in  the  hive  and  restored  the  bees  to  their  nor- 
mal condition  of  quietude  by  supplying  water. 

For  furnishing  the  bees  water  in  winter  without  disturbing  the  clus- 
ter, across  the  tops  of  two  comb-frames,  and  above  the  intervening  space 
between,  we  plaeo  a  block,  3  inches  or  4  inches  square  and  2  inches 
thick,  through  which  is  a  2-inch  auger  hole.  In  the  hole  in  the  block  is 
placed  a  sponge  dipped  in  water  and  squeezed  out  sufficiently  to  pre- 
vent the  water  from  dropping  on  the  bees  below.  The  blanket  bemg 
.replaced,  the  heat  from  the  bees  prevents  freezing,  and  usuaUy  the 
sponge  will  be  sucked  dry  in  twenty-four  hours. 

The  sponge  should  be  thoroughly  rinsed  before  refilling.  The  water 
given  the  bees  should  be  lukewarm  and  brackish.  The  ^t  is  relished 
by  the  bees  and  acts  as  a  corrective.  If  cushions  are  used  above  the 
frames  the  sponge  may  be  suspended  between  the  frames  above  the 
cluster  by  means  of  a  fine  wire.  A  mild  day  should  be  selected  for 
watering  the  bees.  If  after  the  bees  have  been  confined  fifty  days  a 
sponge  full  of  water  be  given  every  thirty  or  forty  days  during  tiieir 
stay  in  winter  quarters,  in  many  cases  valuable  colonies  will  be  saved 
which  would  otherwise  be  lost.  Whether  the  bees  are  to  be  wintered 
indoors  or  on  summer  stands,  the  arrangement  of  the  hives  should  con- 
template the  practicability  or  giving  water. 

BBSS  vs.  FBX7IT.  ^ 

For  the  purpose  of  testing  the  capacity  of  bees,  under  exceptional 
circumstances,  to  injure  fruit,  we  built  a  house  16  feet  long  by  10  feet 
wide,  and  8'  feet  high  at  the  corners.  Large  doors  were  hung  in  eadi 
end,  and  a  part  of  the  siding  on  each  side  was  adapted  to  be  raised  np 
on  hinges.  Screen  doors  were  hung  on  the  inside  of  the  outer  doors,  and 
wire  cloth  covered  the  openings  on  the  side  where  the  siding  was  raised. 
The  house  is  entirely  bee-proof.  When  the  sides  are  raised  up,  and  the 
outer  doors  opened,  the  temperature  and  light  in  the  house  is  substan- 
tially the  same  as  outside.  Along  the  sides  of  the  house  we  built  shelves 
upon  which  fruit  was  placed  so  that  the  rays  of  the  sun  might  strike  the 
different  varieties  in  different  stages  of  ripeness,  from  green  to  dead 
ripe.  Plates  of  ripe  peaches,  pears,  plums,  grapes,  &c.,  were  placed  on 
the  shelves ;  clusters  of  difierent  kinds  of  grapes,  green  and  ripe,  sound 
and  imperfect,  and  such  as  had  been  stung  by  insects,  were  suspended 
from  the  rafters  and  cross-ties  of  the  house. 

The  Isl;  of  September  we  removed  three  colonies  of  bees  from  their 
hives,  carefully  and  quickly,  so  that  they  would  carry  very  little  honey 
with  them  when  transferred  from  one  hive  to  another.  Two  of  the  colo- 
nies were  hybrid  bees,  and  one  Italian.  The^e  colonies  were  hived  on 
empty  combs,  and  placed  in  .the  house  with  the  fruit  A  wood  stove 
was  put  in  the  house,  and  for  a  number  of  hours  each  day  a  high  tem- 
perature was  maintained.  The  physical  conditions  which  would  ordi- 
narily prevail  in  nature  during  a  protracted  and  severe  drought  were 
artificially  produced  and  steadily  maintained. 

The  bees  were  brought  to  the  stages  of  hunger,  thirst;  and  starva- 
tion.   The  house  was  kept  locked,  and  we  carried  the  key. 

Every  inducement  and  opportunity  was  afforded  the  bees  to  satlsCf 
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their  hanger  and  thirst  by  attacking  the  froit  exposed.  They  daily  visi- 
ted the  fruit  in  great  nambers,  and  labored  diligently  to  improve  the 
only  remaining. source  of  subsistence.  They  inspected  and  took  what 
advantage  they  could  of  every  opening  at  the  stem  or  crack  in  the  epi- 
dermis or  pnnctnre  made  by  insects  which  deposit  their  eggs  in  the  skin 
of  grapes.  They  regarded  the  epidermis  of  the  peaches^  pears,  plums, 
and  other  fruits  having  a  thick  covering  simply  as  subjects  for  inquiry 
and  investigation,  and  not  objects  for  attack.  If  the  skm  be  broken  or 
removed  they  will,  in  case  of  need,  lap  and  suck  the  juices  exposed. 
The  same  was  also  true  of  the  grapeo  if  the  skin  was  broken  by  violence 
or  burst  on  account  of  the  fruit  becoming  overripe;  the  bees  lapped  and 
sucked  the  juices  from  the  exposed  parts  of  grapes  and  stored  it  in  the 
cells  for  food.  They  made  no  attempt  to  grasp  the  cuticle  of  grapes 
with  their  mandibles  or  with  their  claws.  If  the  grapes  were  cut  open' 
or  burst  from  overripeness  the  bees  would  lap  and  suck  the  juice  from 
the  exx)08ed  segments  of  the  grape  until  they  came  to  the  film  separat- 
ing the  exposed  and  broken  segments  from  the  unbroken  segments. 
Throngh  and  beyond  the  film  separating  the  segments  they  appear  to 
be  unable  to  penetrate.  I  removed  the  outer  skin  from  many  grapes  of 
different  kinds,  taking  care  not  to  rupture  the  film  surrounding  the  pulp. 
When^  these  were  exposed  to  the  bees  they  continued  to  lap  and  suck 
the  juices  frx)m  the  outer  film  until  it  was  dry  and  smooth  as  was  the 
film  between  broken  and  unbroken  segments.  They  showed  no  dispo- 
sition to  use  their  jaws  or  claws,  and  the  outer  film  as  well  as  the  film 
between  broken  segments  remained  whole  until  the  pulp  decayed  and 
dried  up. 

After  continuing  the  test  for  thirty  days,  using  such  varieties  of  firuit 
as  could  be  obtained,  we  sent  to  Michigan  for  varieties  not  obtainable 
here.  Through  the  kindness  and  favor  of  the  president  of  the  Michi- 
gan Horticultural  Society,  Mr.  T.  T.  Lyon,  of  South  Haven,  Mich.,  we 
secured  twenty  varieties  of  grapes,  which  arrived  in  excellent  condition. 
Another  colony  of  Italian  bees  was  then  placed  in  the  house  with  those 
already  confined  for  forty  days,  and  the  twenty  varieties  of  grapes  were 
exposed  upon  plates  and  suspended  from  the  rafters  as  l^fore.  The 
conditions  natmully  prevalent  during  a  severe  and  protracted  drought 
were  again  produced,  and  the  test  again  continued  for  twenty-five  days. 
The  result  was  simply  a  repetition  of  the  former  test.  The  bees  showed 
na  more  capacity  or  disposition  to  offer  violence  to  one  variety  of  grapes 
than  another.  No  more  attention  was  given  the  thin-skinned  varieties 
than  the  thick-skinned.  As  long  as  the  skin  remained  whole  they  did 
not  harm  the  grapes.  When  the  skins  were  broken  by  violence,  such 
as  by  cutting  or  squeezing,  the  Juices  exposed  were  appropriated.  The 
extent  of  damage  the  bees  could  do  to  grapes  burst  from  overripeness 
depended  on  the  extent  of  the  rupture  in  the  film  surrounding  the  pulp. 
A  wide  rupture  may  be  made  in  the  epidermis,  or  it  piay  be  removed, 
and  if  the  film  is  unbroken  the  pulp  remained  whole.  The  film  seldom 
bursts  until  the  grape  is  about  to  decay,  or  has  begun  to  decay,  and 
then  the  grape  is  of  little  value. 

In  order  to  determine  the  size  of  the  opening  necessary  to  be  made 
in  order  that  bees  might  injure  grapes,  we  punctured  ti^e  cuticle  of 
the  grapes  in  several  bunches  with  cambric  needles  of  various  sizes. 
The  puncture  made  with  the  point  of  medium-sized  needles  produced  no 
effect.  Neither  does  the  puncture  made  by  the  sting  of  insects  when 
ovipositing  until  the  blister  appears  and  decay  progresses  with  the  de- 
velopment of  insect  larvsB.  I  found  that  I  might  pass  a  medium-sized 
needle  through  a  grape,  from  side  to  side,  and  bees  could  obtain  no 
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jnioe  except  that  oozing  ftom  the  panctnre.  Many  erroneously  suppose 
that  bees  sting  the  grapes.  Bees  never  sting  except  in  self-defense  or 
in  defense  of  their  homes  from  real  or  imaginary  danger. 

At  times  when  bees  could  gather  nothing  in  the  fields  we  saturated 
clusters  of  grapes  with  honey  and  suspended  them  in  front  of  the  hives 
in  the  apiaiy,  and  from  branches  of  trees  and  grape-vines  near  by. 
Other  clusters  dipped  in  honey  and  sirup  were  hung  in  the  house.  The 
bees  thronged  upon  the  grapes  until  the  clusters  looked  like  little  swarms 
hanging  to  the  vines  and  limbs.  They  lapped  the  grapes  until  the  skins 
were  polished  perfectly  smooth  and  shining,  like  the  inside  skin  of  an 
onion,  and  no  taste  of  sweet  could  be  detected  by  touching  the  tongue 
to  the  grape.    The  skins  of  the  grapes  were  left  intact 

Bees,  like  some  animals  of  a  higher  order,  seem  to  enjoy  stolen  sweets 
better  than  any  other.  Taking  advantage  of  tiieir  propensity  to  steal 
and  despoil,  we  placed  eombs  containing  honey  in  an  unoccupied  hive 
and  permitted  the  bees  in  the  apiary  to  steal  the  honey  and  such  por* 
tions  of  the  combs  as  they  could  appropriate.  We  then  suspended  in- 
stead of  the  despoiled  combs  clusters  of  grapes  dipped  in  honey.  The 
bees  attacked  with  desperate  earnestness,  apparently  determined  to 
literally  go  through  those  grapes.  The  clusters  were  left  hanging  for 
a  day  or  two,  untU  the  bees  had  enturely  deserted  the  hive,  and  exami- 
nation showed  the  grapes  to  be  as  sound  as  when  placed  there  and  the 
skins  polished  smooth  and  clean  as  before. 

We  then  punctured  the  grapes  of  several  clusters  by  passing  a  darn- 
ing needle  through  the  berries  from  side  to  side,  and  hung  them  in  the 
house  near  the  hungry  bees.  They  sucked  the  juices  from  the  broken 
segments  as  far  as  they  could  insert  their  tongues  into  the  wound,  leav- 
ing a  depression  near  the  puncture,  and  the  remainder  of  the  pulp  was 
left  whole. 

The  instinct  of  bees  impels  them  to  remove  everything  useless  or 
strange  from  their  hive.  They  will  labor  harder  to  remove  any  object 
whicli  is  useless  or  offensive  than  for  any  other  purpose.  After  pass- 
ing a  darning  needle  through  some  of  the  grapes  in  several  clusters  of 
different  varieties,  we  suspended  these  clusters  from  the  top  of  comb 
frames  by  using  fine  wire,  and  placed  them  in  the  center  of  strong  col- 
onies of  both  hybrids  and  Italians.  The  juice  was  extracted  from  the 
punctured  segments  as  before,  and  the  perfect  grapes  hung  undisturbed 
for  fifteen  days.  They  appeared  to  have  kept  better  hanging  in  the 
hive  than  they  would  have  kept  on  the  vines. 

The  evidence  then  shows  that  bees  do  not  injure  perfect  fruit.  We 
have  observed  that  they  give  no  attention  to  the  puncture  and  blight 
caused  by  the  ovipositing  of  other  insects,  until  after  the  larva  is  hatched 
and  decay  has  set  in,  and  then  only  in  cases  of  extremity.  The  circum- 
stances under  which  bees  appear  to  be  able  to  injure  grapes  are  veiy 
exceptional.  That  they  will  not  molest  or  even  visit  grapes  when  it  is 
possible  to  secure  forage  elsewhere  is  certain.  It  also  appears  certain 
that  they  never  attempt  violence  to  the  skin  of  grapes.  The  capacity 
of  bees  to  iiyure  overripe  grapes  is  limited  by  the  extent  to  which  the 
juice  and  pulp  are  exposed  by  the  bursting  of  the  film.  If  the  film  is 
only  slightly  burst  the  bees  can  do  but  little  iiyury.  If  the  progress  of 
decay  has  caused  a  wide  rupture  in  the  film  the  bees  more  readily  appro- 
priate the  juice.  If  overripeness  and  decay  have  exposed  the  pulp  of 
grai>es  to  such  an  extent  that  bees  can  damage  them  seriously,  the  bees 
should  be  confined  to  the  hive  (unless  the  weather  be  excessively  hot), and 
the  grapes  should  at  once  be  gathered^  for  from  this  stage  the  progress  of 
decay  is  rapid.    Confinement  to  the  luve  for  a  short  time,  while  the  over- 
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ripe  grapes  arebelng  gathered^ would  result  In  no  loss,  and  the  bees  wonid 
be  preveuted  from  gathering  the  grape  jaioe  and  8tx>ring  it  in  the  hivo. 
Bees  cooflned  to  their  hives  In  warm  weather  mast  always  have  ample 
top  veutilation,  and  shoald  be  liberated  and  allowed  to  fly  half  an  hour 
before  sunset  each  day  daring  the  term  of  their  couflnement.  The  ex- 
cessive ase  of  grape  Juice  often  produces  inebriety.  In  the  case  of 
bees  it  produces  diarrhea.  After  grapes  have  arrived  at  the  stage  of 
overripeness  and  decay  in  which  it  is  possible  for  bees  to  injure  thera, 
and  the  circunistauces  are  so  exceptional  as  to  cause  the  bees  to  seek 
such  food,  it  would  be  advantageous  to«  the  grape-grower  to  secure  his 
grapes  from  the  ravages  of  decay,  and  advantageous  to  the  bee-keeper 
to  secure  his  bees  from  the  ravages  of  disease. 

The  following-named  varieties  of  grapes  were  used  in  making  these 
tests :  The  Nia^a,  Delaware,  Roger's  No.  10,  Roger's  No.  14^  Rogei^s 
No.  15,  Roger's  No.  —.Taylor,  Ives^  Lady,  Dartford,  Martha, Ooucord, 
N^ortbem  Muscadine,  yergenoes,  Brighton,  Pocklington,  Worden,  Isa- 
bella,  Diana,  and  Syrians  from  Oalifomiai  and  three  other  varieties  the 
names  of  which  I  did  not  learn.  * 

Mr.-  Richard  Rees,  a  floriHt  and  horticulturist  of  many  yeanP  experi- 
enoe  in  the  Eastern  and  Western  States,,  informs  me  that  he  has  very 
oareftilly  observed  the  effect  of  bees  upon  flowers  and  fhiits  tn  the  or- 
chard, rarden,  and  greenhouse.  He  regards  their  presence  as  wholly 
deairable  and  altogether  beueflcial.  Daring  a  term  of  four  years  he 
had  charge  of  a  large  conservatory  and  ganlon  in  this  city.  At  times 
ha  had  as  many  as  fourteeu  different  varieties  of  exotic  grapes  in  bear- 
ing in  the  conservatory,  and  from  2  to  3  tons  of  ripe  grapes  hanging 
on  the  vines  at  once.  A  large  apiary  was  located  near  by,  and  late  in 
the  fall  and  early  in  spring  the  flowers  and  fruits  in  the  conservatory 
were  visited  by  the  bees  in  great  numbers.  The  grapes  were  unmolesiiHi. 
and  the  bees  aided  in  fertilizing  the  flowers.  He  says  that  he  has  haa 
large  experience  in  gra[>e* growing  in  vineyards,  and  that  he  has  never 
known  any  damage  or  loss  resulting  fh)m  bees,  and  that  when  grapes 
are  burst  from  overripeness,  or  de<^yed  and  blighted  by  the  hatching 
of  insect  larveo,  to  such  an  extent  that  bees  can  appropriate  their  Juices^ 
they  are  of  little,  if  any,  value.  He  has  never  kept  any  bees,  but  be 
regards  them  as  being  of  great  service  to  floriculturists  and  horticult- 
armta  on  account  pf  Uie  service  rendered  in  fertilizing  blossoms. 

AWrvnOlAJL  FEBTHJZATION. 

Since  we  began  this  work  we  have  given  much  thought  and  labor  to 
exf>erimeuts  in  methods  of  artificial  fertilization. 

Slo  other  branch  of  auicultural  experiment  possesses  the  same  scien- 
tific interest  or  practicaJ  value  to  the  industry  of  bee-keei>ing. 

Ever  since  the  art  of  bee-keeping  began  to  be  practiced  upon  scientific 
principles,  the  value  of  exact  knowledge  and  perfect  control  of  the  pro- 
cess of  fecundation  has  been  recognized. 

In  1846  an  able  German  apiarist  wrote:  ^<If  it  were  possible  to  as- 
certain the  reproductive  process  of  bees  with  as  much  certainty  as  that 
of  our  domcHtic  animals,  bee  culture  might  unquestionably  be  pur- 
sued with  poAitive  aHHurance  of  profit,  and  would  assume  a  high  rank 
among  the  various  branches  of  rural  economy." 

And  in  a  current  number  of  one  of  the  most  progressive  bee  Journals, 
a  promiueut  writer  on  apiculture  says :  ^^  The  apiarist  who  finds  out  a 
sure,  safe,  and  certain  method  of  controlling  fecundation  as  it  is  cou- 
txulled  in  the  animal  kingdomi  will  confer  a  great  and  lasting  blessing 
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apon  bee-keeperfiL  and  be  the  means  of  advancing  the  profession  a  long 
way  towards  perfection."  Bealizing  the  difficulties  to  be  overcome,  there 
was  little  encouragement  to  expect  success.  However,  all  progress  ^^  i» 
usually  the  slow  outgrowth  of  repeated  trials,"  and  ^^  failures  precede 
successes." 

Various  methods  and  expedients  have  been  adopted  for  securing  Uw 
A'ltilization  of  queens  in  confinement,  none  of  which  have  proved  satis- 
factory. 

During  the  past  two  years  reference  has  occasionally  been  made  in 
Hpicultural  papers  to  a  process  of  fecundating  queens  while  in  the 
larva  and  the  pupa  or  nymph  stage  of  development,  by  crushing  droue 
larva  upon  the  queen  larva,  or  by  opening  the  cell  and  intr^ucing 
crushed  drone  larva  upon  the  nymph  queen.  In  a  few  instances  ex- 
perimenters have  reported  that  the  practice  has  been  successftd,  and 
that  queens  thus  treated  have  begun  laying  fecundated  eggs  in  fix>m 
one  to  two  days  after  leaving  the  cell. 

In  each  of  the  reported  cases  some  imi>ortant  fiu)t  in  the  evidence 
tending  to  establish  the  genuineness  of  the  claim  to  success  seems  to 
have  been  wanting  or  doubtfuL  In  consequence  these  reports  have 
been  received  with  reserve  and  often  with  ridicule. 

For  putting  these  claims  to  the  test,  we  caused  a  number  of  qneea 
cells  to  be  built,  and  just  before  the  cells  were  capped  I  squeezed  the 
contents  of  the  generative  organs  of  nymph  drones  upon  the  larval 
queens.  The  bees  removed  the  larvae  and  destroyed  the  cells.  After 
other  queen  cells  were  capped  we  opened  them  by  making  a  horisontal 
incision  at  the  base  of  the  cells,  and  another  at  right  angles  down  the 
side  of  the  cell,  and  laid  back  a  part  of  the  side,  exposing  the  queen 
pupa.  Through  the  opening  in  the  cell  we  squeezed  the  liquid  oontents 
of  the  generative  organs  of  imago  drones  upon  the  pupa  queens.  The 
sides  of  the  cells  were  then  replaced  and  sealed  witii  melted  bees-wax 
and  rosin.  These  cells  were  placed  in  nursery  cages  and  hatched  in 
queenless  nuclei  colonies.  These  queens  were  liberated  in  nucleus  col- 
onies after  their  wings  were  dipped.  Upon  being,  hatched  they  resem- 
bled fecundated  laying  queens  more  than  virgin  queens.  The  treat- 
ment they  received  from  the  bees  and  their  action  upon  the  combs  was 
that  of  fecundated  rather  than  that  of  virgin  queens.  Repeated  exper- 
iments, however,  failed  to  produce  a  queen  capable  of  laying  fecundated 
eggs.  Still,  the  faot  that  the  treatment  given  the  embryo  queens  had  to 
such  an  extent  changed  their  physiological  characteristics  was  sugges- 
tive. From  the  analogy  between  the  animal  and  vegetable  kin^om 
where  ripe  seed  is  known  to  grow  better  than  unripe,  it  seemed  more 
than  probable  that  the  contents  of  the  generative  organs  of  a  mature 
drone  would  have  more  virility  than  those  of  a  drone  larva  or  pupa. 

That  the  active  principle  in  the  fluid  contained  in  the  procreative 
organs  of  the  drones  attains  a  degree  of  activity  at  a  very  early  stage 
ill  their  development  is  evident  from  the  effect  produced  by  exposing 
;  be  larval  queens  to  its  influence.  Oontinuing  the  experiment  we  caused 
more  q^ueen  cells  to  be  built.  Removing  the  testes  and  seminal  sack 
from  mature  drones  with  a  pair  of  pliers,  the  oontents  were  pressed 
ui)on  the  larval  queens.  The  bees  removed  the  uncapped  larvae  as  bt*- 
(bro.  Most  of  the  pupa  queens  so  treated  and  placed  in  nursery  cage> 
(or  hatching  died  in  the  cell  after  assuming  the  imago  state  and  after 
being  partly  colored.  We  hope  to  be  able  yet  to  discover  what  princi 
pies  and  practice  are  essential  to  success  which  seems  possible,  for  niau} 
possible  opportunites  remain  untried.  While  possessing  pd^sibilitiei^ 
of  the  greatest  interest  and  value  to  the  embryologist  and  entomolo 
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gisty  it  is  donbtftil  whefher  a  demonBtrated  method  of  what  may  bo 
called  parthem>genetical  fecundation,  would  possess  the  essentials  of 
certainty  and  permanence  in  sach  a  degree  as  to  make  the  method  serv- 
iceable to  bee-keepers.  It  remains  to  be  tried  whether  a  sofflcient  nam- 
l  »e r  of  active  spermatozoa  may  be  received  into  the  spermatheca  of  qaeens 
wliile  in  the  larva,  pupa,  or  imago  state  to  render  them  serviceable  for 
any  practicable  purpose,  even  if  some  of  the  reported  successes  were 
true.  Failing  to  succeed  by  these  methods  it  appears  more  reasonable 
that  the  best  time  to  fecundate  a  queen  is  when  she  wants  to  be  fecun- ' 
/latedy  or  when  orgasm  appears.  Orgasm  takes  place  in  from  five  to 
seven  days,  usually  in  five  days,  idfter  the  queen  leaves  the  cell,  and 
continues  for  eight  or  ten  days,  and  a  few  instances  are  reported  where 
queens  haye  been  fertilized  as  late  as  twenty-three  days  after  leaving  the 
cell. 

When  orgasm  takes  place  the  generative  organs  of  the  queen  are 
highly  excited  and  much  distended.  We  confined  a  queenless  colony 
in  their  hive  and  gaVe  them  a  queen-cell  which  had  not  been  disturbed 
while  maturing,  and  allowed  the  queen  to  hatch.  When  the  virgin  queen 
was  six  days  old  orgasm  occurred,  and  on  the  evening  of  the  seventh 
day  we  removed  her  firom  the  hive  and  placed  drops  of  the  male  sperm 
upon  the  open  vulva  as  she  was  held  back  downwards,  by  gently  grasp- 
ing the  thorax  between  the  thumb  and  forefinger.  The  infant  the  male 
sperm  was  pressed  from  the  testes  and  seminal  sack  of  a  mature  drone 
upon  the  exdted  and  distended  vulva,  it  was  curious  to  observe  the  ef- 
fect. The  action  of  the  abdomen  and  vulva  resembled  that  of  young 
birds  while  being  fed.  There  was  the  reaching  up  after  the  semin^ 
fluid,  and  an  action  of  the  parts  resembling  the  opening  of  the  mouth 
and  swallowing  food.  As  much  seminal  fluid  as  could  be  obtained^  by 
the  imperfect  method  employed,  from  three  or  four  drones,  was  utilized 
and  readily  absorbed  by  the  queen,  aft;er  which  her  wing  was  clipped  and 
ahe  was  dropped  on  a  frtime  covered  with  bees  and  returned  to  the  hive, 
and  the  bees  were  liberated.  Up  to  this  time  her  appearance  and  ac- 
tion was  that  of  a  virgin  queen.  The  next  morning,  twelve  hours  after 
exposure  to  the  seminal  fluid,  her  abdomen  was  distended,  and  her  ap- 
pearance and  action  in  all  respects  was  that  common  to  fertile,  laying 
qaeens.  She  was  moving  about  slowly  over  the  combs  and  peering  into 
the  cells,  and  in  twenty-four  hours  afterward  she  had  400  or  500  eggs 
in  worker  cells.  We  watohed  the  development  of  larv»  from  those 
eggs.  In  due  time  worker  larv»  appeared,  and  at  this  date,  Novem- 
ber 13,  worker  bees  in  considerable  numbers  are  bein^  hatohed.  We 
then  reared  two  queens  from  the  eggs  laid  by  this  artificially  fecundated 
queen,  in  queenless  colonies,  and  as  soon  as  they  were  hatohed  1  clipped 
their  wings,  and  when  orgasm  appeared  they  were  treated  as  before  de- 
scribed,  ana  in  three  days  one  laid  a  few  eggs  in  worker  cells.  The  other 
has  the  appearance  and  action  of  a  fertile  queen,  but  has  laid  no  eggBj 
and  the  lateness  of  the  season  forbids  advantageous  continuance  of  the 
experiments. 

Fully  rtolizing  the  necessity  fbr  exactness  and  certainty  in  all  de- 
tails, before  tabulating  the  results  of  any  method  so  revolutionary,  I 
have  endeavored  to  effectually  guard  agamst  all  possibility  of  the  test 
being  abortive.  Listances  have  been  reported  where  fecundation  had 
taken  place  in  the  hive ;  but  as  many  examinations  proved  that  there 
were  no  drones  in  these  hives,  and  Judging  from  the  lateness  of  the  sea- 
Mu  and  severity  of  the  weather,  probably  none  in  the  country,  except  a 
few  which  had  been  preserved  in  a  queenless  nucleus  colony  by  fre- 
quently ISaeding  the  bees  and  eonflning  them  in  the  hiTe^  and  from  the 
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further  fiict  that  the  experinrieTits  were  oondncted  when  few  bees  at  any 
time  attempted  to  leave  the  Live,  and  tram  the  fiMst  that  these  qneeu^ 
wings  were  chpi>ed  when  they  were  removed  from  the  nursery  cage,  we 
can  confidently  aasert  that  feenndatiou  by  the  natural  method  did  not 
take  place.  These  latter  experlmenta  in  fecundation  have  been  con- 
ducted through  the  months  of  October  and  November,  during  the  pre- 
valence of  most  nnpropitious  weather,  and  those  ni^qnalnted  with  the 
habits  and  insj^inct  of  bees  will  understand  the  difficulties  under  which 
we  have  had  to  labor.  With  the  return  of  spring  and  the  advantageous 
conditiofis  attending  fhe  normal  season  for  breeding,  and  after  discov- 
ering and  adopting  better  methods  and  devices  for  appropriating  and 
deiM)siting  the  seminal  duid,  we  are  hopt^fui  that  the  fecundation  of 
queen  bei^  may  be  controlled  with  the  same  ease  and  certainty  as  fecaa- 
dation  is  regulated  among  all  domestic  animals,  and  that  the  pedigree 
of  the  breeding  stock  in  the  a|iiary  will  be  as  reailily  traced  and  as  highly 
valued  as  is  the  recorded  pedigree  of  the  illustrious  scions  of  the  tuif^ 
and  the  aristocratic  families  of  the  American  Uerd  Book. 

We  regret  that  the  lateness  of  the  season  prevents  the  fhrther  con- 
tinuance of  these  te^ts  now,  as  we  fully  appreciate  the  necessity  of  plao- 
ing  the  evidence  in  supi>ort  of  the  facts  set  forth  on  the  inoontestahie 
basis  of  continued  and  oHenrepeated  succeseaes,  and  notui>on  the  suc- 
cess obtained  in  two  individual  cases.  However,  the  fact  that  I  have 
Buccee<led  in  producing  queen  be««  of  two  generations  which  have  hy 
artificial  means  been  made  to  perform  the  normal  functions  of  naturally 
fecundated  queens,  seems  to  furnish  ground  to  hope  that  this  subj«Mi 
has  passed  firom  the  plane  of  extH^riment  to  the  position  of  nracticabiii^* 
Other  methods  for  controlling  fecundation  also  remain  to  be  tested* 

BXS  PORAOB. 

Our  time  has  been  so  closely  ooonpied  with  fhe  experfmenti  reportsd 
npoD  that  we  have  had  little  time  for  other  important  work  covered  by 
your  instructions.  Considerable  infonuation  has  been  gathered  and 
tabulated  concerning  the  habits  and  value  of  different  varieties  of  honey- 
producing  plants  for  bee  forage,  with  the  view  of  lengthening  the  work- 
ing season  by  cultivating  such  aa  bloom  successively  ftom  spring  outil 
late  in  the  fall  of  the  year. 

IMPEOTED  BAOXS. 

Some  preliminary  steps  have  also  been  taken  in  the  matter  of  socoriDg 
for  imi>ortation  some  races  of  bees  reported  to  possess  valuable  charac 
teristics,  that  their  value  may  be  t^wt^ed,  in  their  capacity  ae  a  species, 
or  when  properly  crossed  with  races  already  introduced. 

IMPOBTAHOB  OP  APIOULTUBB. 

As  the  economic  importance  of  this  industry  is  more  generally  real- 
ized, a  wide-s])read  and  growing  interest  is  manifested  in  this  niiu-b* 
neglected  branch  of  rural  husbandry.  The  lack  of  practical  knowledge 
is  the  main  hindrance  now  existing  in  the  way  of  the  very  geueiiil 
adoption  of  this  pursuit  among  agi  iculturists,  as  nearly  all  parts  of  the 
United  States  are  well  adapted  to  profitable  bee-keeping. 

An  idea  of  the  present  importance  of  this  industry  can  be  gained 
from  the  following  figures,  taken  from  the  report  of  the  statisUoisn 
of  the  northwestern  Society  of  JBee-Keepera  for  1&&L    He  Bays;  "^ 
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coiding  to  conseryatiTe  estimates  we  hare  now  a  total  of  three  millions 
of  colonies  of  bees,  which  annually  yield  120,000,000  pounds  of  honey. 
The  value  of  the  annual  product|  at  an  average  of  15  cents  per  pound, 
would  be  •18,000,000." 

The  estimated  annual  product  ranges  from  $15,000,000  to  $20,000,000, 
and  the  annual  product  of  wax  is  about  $1,000,000  in  value. 

Kot  more  than  8  or  10  per  cent,  of  those  favorably  situated  for  the 
cultivation  of  bees  are  engaged  in  the  pursuit.  If  even  one  half  of 
those  favorably  situated  were  so  engaged,  the  annual  product  would 
not  fall  below  $75,000,000  or  $80,000,000  in  value. 

The  United  States  imported  2,400,000,000  pounds  of  sugar,  at  a  cost 
of  $94,923,500,  in  the  year  1884. 

A  large  percentage  of  these  imports  do  not  bring  with  them  a  charac- 
ter above  suspicion.  Instead  of  being  importers  we  should  be  exporters 
of  sweets,  with  the  balance  largely  in  our  favor.  Instead  of  paying  their 
money  for  the  vile  adulterations  of  foreign  importations,  our  agricultur- 
ists should  gather  the  puie  and  wholesome  nectar  annually  wasted  in 
their  own  fields. 

The  degree  of  skill  necessary  to  engage  successfully  in  the  cultivation 
of  bees  and  the  production  of  honey  is  not  greater  than  that  required 
in  keeping  a  dairy  and  producing  good  dairy  prodjacts.  The  difference 
is  in  kind,  not  in  degree,  of  skill,  and  one  is  as  easily  acquired  as  the 
other. 

That  reliable  reports  concerning  tfiis  industry  may  be  funished  in 
the  bulletins  and  annual  reports  of  the  Department  of  Agriculture  is 
earnestly  wished  for  by  all  progressive  beekeepers. 

Beports  giving  the  number  of  colonies  in  the  several  States  and  Ter- 
ritories on  the  1st  day  of  June,  and  crop  reports  of  apiarian  products 
the  1st  day  of  August  and  the  1st  day  of  October  of  each  year,  would 
be  of  very  great  value. 

The  facilities  possessed  by  the  Department  of  Agriculture,  through 
their  correspondents,  furnishes  the  best  means  for  obtfiining  reliable 
statistics  and  crop  reports.  That  such  facts  and  statistics  may  be  fhr- 
nished  in  the  bulletins  and  reports  of  the  Department  is  eamtetly 
desired. 

[Nora.— The  "Notes  of  the  year/'  referred  to  in  the  introdnotion,  are  excluded  by 
the lijnit  m  to  spaoe  aUowed  for  thi«  report.— O.  V.  B.] . 
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BXPLAITATION  TO  PLATES 

TO  BEPOBT  OP  ENT6mOLOGIST. 

Where  figurm  are  enlarged  Ihe  natural  »iMe$  are  indicated  in  hair-Uhee  at  tide,  nnUse  already 
indicated  in  eome  ether  way  an  the  plate. 


EXPLANATION  TO  PLATE  L 

TTTie  PEKIODIGAL  CICADA. 

(OrigiiiaL) 

FiQ.  V-Tnv^ot(K7ada$epUnd§eimMi%«deee 
Horn  the  ground,  aide  view. 

Tia.  2.— Pup*  of  Oioada  MpUnd^m  m  ituiaet 
flram  the  ground,  donal  view. 

Fbk  Sw— PaiM  of  CScada  ttptmdedm  as  it  uiaet 
from  the  ground,  irith  the  forming  Ci- 
cada beginning  to  iasne  through  a  rent 
along  the  middle  of  the  thorax. 

no.  4.— Fonning  Cicada  in  the  itraight  or  ex- 
tended poflltion. 

Pio.  6w— Farming  Cicada  in  the  hanging  position, 
lateral  Tiew. 

Fifl.  ^..Forming  Cicada  in  the  hanging  poeitton, 
▼entral  view. 

Fig.  7..Forming  Cicada  in  the  clinging  poftthm, 
lateral  Tiew. 

FM.  au^Forming  Cicada,  doraal  rlew,  irith  the 
wings  beginning  to  inflate. 

Fig.  9.-.Fonning  Cicada  in  the  flat-winged  posip 
tion. 

Fio.  10.— Forming  Cicada  in  the  roof-winged  posi- 
tion, and  final  colors  becoming  fixed. 

Fig.  11.— Side  Tiew  of  complete  Cicada,  with  final 
eoloring. 

EXPLANATION  TO  PLATE  IL 

SILK  CULTUSB. 

(After  Pastenr.) 

Flo.  1.— Silk- worms  which  hsTe  died  from  flao- 
cidlty  after  moanting— reduced. 

Fie.  2. Anatomy  of   the    chrysalis— onlar^ed 

twice. 

Fig.  3.— Joint  of  silk-worm,  showing  j>e6r*ne  spots 
in  contrast  to  an  indifed  wound— en- 
larged six  times. 

Fl».  4.— a,  worm  with  pArinout  spots  just  ap- 
peering;  6,  same,  more  adrauced— en- 
larged twice. 


EXPLANATION  TO  PLATE  IIL 

SILK-'^OBM  DISEASES. 

(After  Pastenr.) 

Fig.  1.— Chain  ftrmeni  of  flaoddity— enlarged 

850  diameters. 
FIG.  2.— GoKpnaclea  of pAriiM.    (Same  soaleb) 

EXPLANATION  TO  PLATE  IV. 
XGKhPBODXrCUON. 

Fig.  1.— Cell  or  bag  for  egg-laying.  (AOer  So- 
man.) 

Fig.  a.— Method  of  damping  bags.    (Original.) 

Flo.  8.— Constricted  ooooon  of  fine  texture. 
(Original.) 

Fig.  4.— Kon-constrieted  cocoon  of  eeane  text* 
utt.    (OriginaL) 

EXPLANATION  TO  PLATE  V. 
THE  PERIODICAL  CICADA. 

FIG.  L— G,  recent  puncture,  front  Tiew  i  b,  same, 
surface  remorod  to  show  arrangement 
of  eggs,  frem  aborei «;  same,  side  Tiew; 
d,  egg  cavity  exposed  after  eggs  are 
remoTod,  and  showing  the  sculpture 
left  by  the  oripositox^-ell  enlarged. 
(Original.) 

Fig.  2.-- a,  twig  showing  recent  punctures,  from 
front  and  side,  and  illustrating  manner 
of  breaking;  6,  twig  showios  oldor 
punctures,  with  retraction  of  bark,  and 
more  fully  displaying  the  ttiTaiigoiiiuni 
of  fibers— natural  size.    (Ori;:iiial.) 

Fio.  3.— Twig  showing  scars  flora  i>iiucttii«4 
after  second  y ear— natu  ml  ni  su.  ( A  t- 
ter  Biley.) 

Fig.  4.— Kowly  liatched  larra- greatly  ealaiged. 
(After  BUuy.) 
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EXPLANATION  TO  PLATE  VI. 

Fio.  l.-~TK6  Periodical  (Xcada:  A,  d  of  typ- 
ical form—nitonil  dses  tf,  d,  genlul 
books— enUrjred;  g,  linfrinff  appft- 
rmtnn— natural  also :  B,  <f  oftheamall 
fonn  (0a««<n<»)— natural  aise;  e,/.  iceo- 
ital  hooka-onlarged.  (After  Blloy* 
and  Haicen.) 

FXO.  2.— D«mif«(ft  virlpfnitf  .*  a,  egg;  6,  a,  larm 
lateral  and  dora«l  Tlew;  A,  pnpfti  Tea* 
tral  riew :  ft,  beetle— enlarged ;  d.  dor- 
sal view  of  one  of  the  middle  Jolnta  of 
larva  denuded  to  abow  apfoea  and  tn* 
berclea;  <,  Tcntral  vlewof  tipofabdo* 
men  la  <f  beetle f  a,  bead  of  J«rv»i/, 
left  mAxilla  of  aame,  with  pAlpooi  g, 
.  lAblnui  of  aame,  with  palpi— enlarged. 
(OriKlnaL) 

Fxo.  8.— JFuryereon  rantalit:  a,  larra;  d,  ehrya- 
alia— twice  natural  aice;  /,  moth— 
slightly  enlarged  1  5,  side  view  of  mid- 
dle joint  of  larra  i  e,  top  view  of  laat 
Joint  of  larra  I  «,  crrmaater  or  anal  tip 
of  chrjaaUa— greatly  enlarged.  (Orig- 
inal.) 

EXPLANATION  TO  PLATE  VU. 

Ffo.  l.^'^^roMf  UMaMfter  ««  tarfttf  ^  aioCh— 
natural  sile.    ( AfTer  Biley.) 

Fio.  2,'-XHplo9it  niffrat «,  larra  aeen  ftom  abore; 
6,  aame,  f»«m  aide— enlarged;  d,  last 
joint  of  larra,  from  above;  e,  head  of 
larva,  ft om above;  e,  "breaat-bone^of 
larr»««all  greatly  enlarged.  (Origi- 
naL) 

Flo.  8.— XHj4p#lt  nigrmt  «.  adalt  female,  fhnn 
dde;  5,  goaltalia  of  male,  ttwa  aide; 
e,  pupa,  from  «ide*-«Ilmnch  enlarged ; 
d,  aatennm  of  male;  a,  antenn«  of  f^ 
male— still  more  enlarged.    (OriginaL) 

Flo.  4.— Diplofitf  viffra:  Genitalia  of  male,  from 
above— greatly  enlarged.    (Orlgioal.) 

Fio.  ft.^AnfAonomia  muieuliM:  Spray  of  straw- 
beny,  ahowing  beetles  at  work— nato- 
ral  else.    (Original.) 

FIO.  db-^nMonomiumiiMiiiM;  Adalt,ea]Mgod. 
(OtigiiuO.) 


EXPLANATION  TO  PLATE  Vm 

DJESTBTTCnYB  LOCUSXSb 

(Figs.  1  and  5,  original ;  3, 8,  and  4»  ftoB  Seeead  1U> 
port  U.  8.  Entomological  Commlssloo;  etsd  7, 
fhmi  First  Report  U.  8.  Sntomologicsl  Ceandi- 
aion.) 

Flo.  L-JfatonoplMdfOMtefor;  large  (ffttwCal- 
ifbraia,  1186— natnral  aiie. 

Fill.  1— Jfelanopliw  davwiotor:  amaU  9,  Beao. 
Nov.,  1880— natoral  aiaa. 

Fio.  8.— JfilOMcgrfM  de«a«teCor:  large  9.  la- 
ding, CaL,  1880— natural  tiae. 

Fto.  4.-*4falaii<9iiw  dasMlaler  <  tf ,  Feit  Kao^ 
Montana.  1880— natural  slae. 

Fio.  5.— Jfatenopkit  dsMtCaior.*  «,  anal  obtrM- 
tcrs  of  cf ,  fkxmi  above ;  ft,  anal  cliano- 
tera  of  (f ,  fhmi  the  idde ;  «,  aaal  char- 
actera  of  cf ,  fH>m  behind— uuch  eo- 
Urged. 

Fio.  0.— Jf<laft«!plua  aprafut;  a,  anal  cbaractcn 
of  ^,  tnm  above ;  ^,  aaal  charsctmof 
<f ,  fhmi  aide;  Oi  aaal  chaiaci«nof  tf. 
fhmi  Aehiad— mnoh  eularged. 

FM.  Y^-JfabiMApIiw  aiUmits  tf.  aaal  cbaftetm 
of  (f ,  from  above ;  ft,  aaal  charsctmof 
(f ,  from  aide;  e,  aaal  oharacten of  cf. 
ftom  bahlad— anieh  aalatged. 

EXPLANATION  TO  PLATE  a 
THI  WHITE  FINE  WSIEVIL. 

Fio.  1..-CK  larva,  fWim  aMot  ft.  papa,  tttm  be- 
neath I  d,  beetla,  from  abevo-aU  m- 
larged.    (After  Packard.) 

Fio.  3.-*a,  twig  ahowiag  burrowa  of  larra  ii 
heart- wood  and  aap-wood  {ori^ai});  >. 
twig  ahowing  pupa  ooUa  fren  tbe  oat 
aide,  and  out  away  to  abov  ioterior. 

Fio.  8.— a,  dwarfed  tree  with  a  ilagle  bent  aboo^ 
ft,  dwarfed  tree  wiik  two  aba/u. 
(Ortgiaal.) 

Fio.  4.— Deformed  tree  at  Bmaawiok,  Ma.  (frona 
drawing  by  Pn»f  O.  L.  Toae). 

FIO.  6.-«3>elbrmed  tree  at  Seat  Prevideaoa.  B-  L 
(fiom  a  photograph). 
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Silk  Worm  Diseases. 
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Fig.  2. 


Silk  Worm  Diseases. 
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Silk  Culture— Egg  Production. 
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Fig.  2. 


Fig.  3. 


Fig.  4. 


The  Periodical  Cicada. 
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Fig.  1. 


Fig.  2. 
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Fig.  6. 


Fig.  7. 


Destructive  Locusts. 
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Fig.  3. 


Fig.  5. 


The  White-Pine  Weevil. 
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REPORT  OF  THE  STATISTICIAN. 


Sis  :  I  have  the  honor  to  submit  my  seventeenth  annnal  report  as 
Statistician,  it  being  the  twenty-second  annnal  report  of  the  operations 
of  this  branch  of  the  Department  service. 

Year  by  year  this  work  is  more  extensive  and  more  influential,  and 
more  asefnl  as  a  guide  to  the  farmer  in  distribution  of  crop  areas  and 
in  the  marketing  of  his  products.  The  organized  agencies  in  the  in- 
terest of  speculation,  the  influences  adverse  to  honest  trade,  are  appar- 
ently more  and  more  persistent  and  reckless  each  season,  rendering 
necessary  an  official  presentation  of  the  &cts  of  production  in  a  spirit 
of  impartial  fairness,  that  can  neither  be  moved  by  fear  nor  biased  by 
favor  or  the  hope  of  private  gain. 

The  estimates  of  the  Department  are  bitterly  assailed  by  speculators, 
by  some  as  too  high,  by  others  as  too  low,  while  the  market  can  be 
affected  by  the  criticism;  yet  at  the  end  of  the  year  both  bull  and  bear 
accept  the  figures  as  substantially  correct,  quote  them,  and  base  their 
calculations  of  future  supply,  visible  and  invisble,  upon  them  witii  con- 
fiding trust.  If  there  are  exceptions  it  is  in  cases  which  have  been  too 
strenuous  and  extreme  to  admit  of  so  sudden  oblivion  of  recent  manipu- 
lations of  fact  for  speculative  effect. 

The  cotton  movement  of  ISHi-'SS  has  verified  the  estimates  made  eight 
months  before  the  close  of  the  cotton  year  so  closely  that  the  original 
aggregate  is  almost  identical  with  the  sum  of  cotton  production  of  the 
year  1884.  The  conclusion  of  the  February  report,  based  on  the  last 
cotton  returns  of  the  season,  favored  a  probable  product  of  6,667,000 
bales,  which,  with  the  August  receipts  from  the  crop  of  1885^  above 
similar  receipts  of  the  previous  crop,  made  a  very  close  approximation 
to  the  figures  of  the  cotton  movement,  much  closer  than  commercial 
estimates  of  the  crop,  which  were  at  varience  with  truth  a  quarter  of  a 
million  bales  or  more. 

The  crop  reporting  work  has  been  prompt  and  efficient,  and  the  thanks 
of  the  Department  and  of  the  country  are  due  to  the  careful  and  pains- 
taking labors  of  correspondents,  who  seek  no  emoluments  of  office  and 
desire  only  the  public  good  and  the  advancement  of  agriculture.  They 
(continue  year  after  year  in  the  study  of  local  crop  distribution,  rate  of 
production,  and  changes  in  crops  and  methods,  acquiring  skill  with  ex- 
perience and  perfecting  their  judgment  of  local  conditions,  content 
with  the  fact  that  they  are  serving  their  class  and  their  country,  and 
advancing  popular  education  in  statistics. 

Much  progress  has  been  made  during  the  year  in  the  knowledge  of 
current  European  statistics  of  agriculture.  The  foreign  work,  under  the 
direction  of  Mr.  Edmund  J.  Moffat,  the  agent  in  charge,  who  is  also  deputy 
consul-general  at  London,  has  been  progressing  satisfactorily,  and  the 
cbject  aimed  at,  an  early  knowledge  of  the  production  and  commercial 
distribution  of  those  products  most  idSfected  by  American  competition, 
has  been  measurably  attained.    There  are  great  difflcnlsiesi  however,  in 
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this  statistical  field,  from  the  want  of  unity  in  ofiBcial  statistical  method! 
of  diJQierent  countries,  the  imperfection  of  results,  and  tutiiness  of  com- 
pletion and  publication  of  reports. 

In  recognition  of  the  great  importance  of  administrative  improvement 
in  these  respects,  an  organization  of  the  International  Statistical  In- 
stitute was  effected,  at  the  jubilee  meeting  of  the  Loudon  Statistical 
Society  last  summer,  for  the  development  of  official  and  scientific  sta- 
tistics— 

(1)  By  iDtroduoingy  as  far  as  possible,  nniformity  in  the  methods  of  compiling  and 
abstracting  statistical  returns,  and  by  adopting  ft  in  the  compUation  of  statutic&l 
publioatioos,  with  a  view  to  a  companson  of  reenlts  obtained  in  different  oountries. 

(2)  By  inviting  the  attention  of  Qovemments  to  the  varions  problems  capable  U 
solution  by  statiutical  observations,  and  by  applying  for  information  on  tbose  subjects 
which  have  not  hitherto  been  adequately  subjected  to  statistical  treatment. 

(3)  By  preparing  international  publications  as  a  means  of  bringing  into  commoxu* 
oation  the  statisticians  of  various  oountries. 

(4)  By  endeavoring,  through  the  medium  of  publications,  and,  if  practicable,  by 
public  instruction  and  other  suitable  means,  to  foster  the  general  appreciation  of  sta- 
tistical science,  and  to  stimulate  the  interests  of  Governments  and  indlvidnals  tn  Um 
•tady  of  social  phenomena. 

The  association  is  limited  to  one  hundred  members,  more  than  half 
of  which  have  already  been  elected,  among  them  six  representing  admin- 
istrative statistics  in  this  country.  Begular  sessions  are  to  be  held 
biennially,  the  first  in  1886,  at  a  place  and  time  not  yet  indicated.  The 
advancement  of  statistical  science  renders  necessarv  the  association  of 
official  and  ])rofessional  statisticians,  and  especially  international  co- 
operation. This  organization  is  an  important  movement,  with  large 
possibilities  of  usefulness,  and  may  prove  especially  valuable  in  the  ad- 
ministrative work  in  statistics  of  the  great  nations  of  the  world. 

The  statistical  information  reqnir^  by  committees  or  members  of 
Congress,  by  other  Departments,  by  representatives  of  foreign  Govern- 
ments, by  agricultural  and  commercial  organizations,  demand8  an  in- 
creasing amount  of  time  and  labor,  and  receives  attention  only  limited 
by  the  possibilities  of  performance,  which  are  reduced  by  the  diflienlty 
of  obtaining  skilled  and  adeqnate  assistants  at  the  low  rate  of  compen- 
sation provided  in  the  appropriation  for  salaries.  The  salaries  allowed 
for  expert  service  in  this  work  are  about  half  the  rate  paid  by  enter- 
prising commercial  organizations  in  this  country,  and  only  a  fourth  of 
the  compensation  allowed  for  similar  services  by  some  foreign  Oovem- 
ments. 

In  the  statistical  work  of  this  office,  theory  is  ever  kept  subordinate 
to  fact,  and  no  hobbies  are  mounterl,  personal  preferences  exposed,  or 
prejudices  aired;  political  leanings  are  unknown  in  the  domain  of  agri- 
cultural statistics:  the  truth,  naked  and  unadpmed,  in  the  interest  of 
rural  progress  and  national  advancement  is  sought,  whether  interested 
parties  bear,  forbear,  or  opi^ose ;  and  the  welfare  of  the  farming  class  is 
ever  considered,  in  the  belief  that  rural  prosperity  is  consistent  with 
the  general  weal,  the  progress  of  universal  industry,  the  good  of  con- 
sumer and  producer,  and  the  increase  of  national  prosperity. 

Acknowledgments  are  cheerfully  made  for  assistance  rendered  the 
Statistician  by  the  clerical  force  in  this  branch  of  the  Department  serv- 
ice, by  Stat«  agents,  and  the  thousands  of  correspondents  who  fbrnish 
initial  local  data  for  ultimate  reports. 

OOBK. 

The  increase  of  population,  the  enlargement  of  exportation  of  Ann 
products,  the  opening  of  the  firesh  beef  export  in  1877,  and  the  home 
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demand  for  beef  of  higher  qnah'ty,  gave  a  great  impetus  to  com  prodac- 
tioD  iu  the  decade  ending  in  1879.  It  is  a  striking  fact  that  the  increase 
is  all  in  the  latter  half  of  the  decade.  The  reasons  are  very  obvious. 
Exportation  of  com  had  little  to  do  with  it,  as  it  never  calls  for  more 
tbaD  G  per  cent,  of  the  crop,  usually  not  more  than  3,  even  in  later 
years,  while  the  exportation  of  sixty  years  past  could  be  supplied  from 
GO  per  cent,  of  the  last  crop ;  and  the  crop  of  1885  was  far  greater  than 
tlie  aggregate  of  com  and  corn-meal  ever  sent  across  the  ocean.  The  avcr- 
a^^e  from  1870  to  1874  was  scarcely  1,000^000,000  bushels  and  much  less 
than  that  in  1873  and  1874  on  account  of  bad  seasons.  The  product 
advanced  by  a  long  stride  in  the  very  next  year,  because  the  scarcity 
had  made  the  price  high  and  the  demand  strong;  and  it  averaged  for 
tbe  latter  half  of  the  decade  about  1,4(K),000,000  bushels.  This  was  the 
period  of  scarcity  and  high  prices  in  Western  Europe.  The  exportation 
was  doubled,  the  shipment  of  pork  products  increased  immensely, 
the  live  meat  shipment  commenced,  and  in  the  autumn  of  1877  the 
fresh  beef  movement  to  Europe  was  initiated.  Then  the  yields  were 
beavy,  above  the  average  each  year,  causing  low  prices,  which  in  turn 
reduced  the  prices  of  pork  and  lard,  and  that  reduction  largely  in- 
creased  the  foreign  demand.  So  marked  was  the  effect  of  this  rapid 
enlargement  of  production  on  price,  that  the  average  annual  values  of 
tbe  cereal  crops  reported  in  December  were  reduced  from  64.7  cents  in 
1674  to  42  in  1875,  37  in  1876,  35.8  in  1877,  and  31.8  in  1878. 

Tbe  area  was,  of  course,  considerably  enlarged  during  the  period,  and 
tbe  average  for  ten  years  was  43,741,331  acres.  But  it  has  been  larger 
since.  The  average  of  the  subsequent  five  years,  1880  to  1884,  is 
G6,045,0I6  acres,  an  increase  of  50  per  cent. 

Tbe  production  of  1870  to  1879  averaged  1,184,486,954  bushels ;  of  five 
years  si  n<Se,  1880  to  1884, 1,575, 194, 10^  bushels,  an  increase  of  33  |>er  cent. 
Tbe  yield  of  the  recent  period  was  lower,  as  a  result  of  the  poor  crops 
of  1881  and  1883,  averaging  only  23.9  bushels  per  acre  against  27.1  for 
tbe  former  period,  which  was  about  1  bushel  higher  than  the  usual 
average  for  a  eeries  of  years.  The  law  of  compensation  comes  in  here, 
for  the  average  value  i)er  acre  has  been  (10.67  against  $11.54  for  the 
former  decade,  an  average  much  raised  by  the  high  price  of  1870  and 
1^71,  when  the  acreage  value  was  about  $15. 

Tbe  average  price  for  five  years  was  44.7  cents;  for  ten  preceding 
years,  42.6  cents.  The  average  value,  which  was  $504,571,048  for  ten 
.Tears,  is  $704,370,178  for  the  five  years  since  1879,  an  increase  of  almost 
40  |)er  cent. 

Tbe  comi>arison  is  as  follows : 


Ct^lmSMtjmn. 

Total  pro- 
dncUun. 

Totol  arM 
of  crop. 

Total  valae 
of  crop. 

Ar«raff6 

▼»lue  per 

btuheL 

ATeTajw 

yield  par 

Mte. 

value  of 
yiehi  per 

i"*2 ......... 

!r^  - 

1.717.434.648 
L  104, 910,  UOO 
1.617.025.  UK) 
1,  551.  066.  896 
U79ft.  528.000 

62.817.R42 
64.262.025 
65.  V>9,  M6 
68.801.889 
60.68.1.780 

1679,714,499 
769.482.170 
788.867.175 
658. 051.  486 
640.785.660 

Oena. 
89.6 
68.6 
48.4 

42.4 
85.7 

27.6 
18.6 
24.6 
22.7 
26.8 

$10  91 
11  82 
11  94 
9  63 
9  19 

T«tal 

7.«7ft.970,588 

B.10»226.082 

8. 621.  850. 889 

.....  .... 

1,M5,IH108 

66.04^016 

70i,  370. 178 

44.7 

28.9 

10  07 

teff  Ifltt  ViAM  ......■>.■■■ 

l,lSi4Ml9M 

tt,  741,811 

iO4,0n.ott 

416 

97.1 
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During  the  decade  which  ended  with  1879,  the  product  of  wheal 
nearly  doubled,  and  the  annusd  average  of  estimates  for  the  period  was 
312,152,728  bushels.  The  price  was  higher  in  the  first  fire  years  than 
in  the  latter  li«alf  of  the  period,  and  the  demand  was  all  the  greater  in 
I  hose  years  of  deficient  yield  in  Europe,  because  the  price  was  lower  in 
accord  with  the  commercial  policy  of  buying  in  the  lowest  market. 

The  average  product  of  the  five  years  of  the  present  decade,  from  1880 
to  1884,  inclusive,  has  advanced  nearly  50  per  cent.,  while  the  equi- 
librium of  foreign  production  has  been  measurably  restored  by  return 
of  a  normal  rate  of  yield  after  a  cycle  of  defective  crops ;  the  average 
is  4(>3,973,318  bushels.  This  enlargement  has  not  resulted  from  exces- 
sive yields,  the  average  rate  being  12.3  bushels  instead  of  12.4  for  the  teji 
years  period,  but  from  increased  area,  which  is  50  per  cent,  over  the  aver- 
age for  the  ten  years  period. 

The  average  value  per  bushel  in  1881  was  the  highest  since  1872,  when 
the  average  farm  price  was  $1.24.  Since  that  date  the  limited  require- 
ments of  Europe  have  reduced  the  average,  until  last  December  the 
value  was  little  more  than  half  that  of  the  crop  of  1881.  This  was  due 
to  increased  area  and  a  higher  rate  of  production  in  Enropei  and  an  en- 
larged exportation  of  wheat  from  India.    . 

Low  prices  of  wheat  are  essential  to  low  cost  of  the  mannfaotnres  of 
England  and  Holland,  on  which  depends  measurably  the  extent  and 
prevalence  of  commercial  distribution  of  their  manufactured  prodacts. 
Therefore,  production  in  India  is  stimulated,  railroad  extension  there  is 
promoted,  shipments  from  British  colonies  are  encouraged,  and  wheat 
obtained  in  any  part  of  the  worlds  that  can  sell  it  at  the  lowest  rates. 
Cheapness  is  the  condition  upon  which  wheat  can  be  exported  from  this 
country  in  the  future,  except  in  seasons  when  the  European  harvests 
have  disappointed  the  expectations  of  the  consumers. 

The  value  of  an  acre  of  wheat  averaged  only  (8.38  on  an  average 
yield  of  13  bushels  last  year,  the  lowest  return  of  which  there  is  any 
recordj  and  a  figure  lower  than  the  accredited  estimates  of  the  cost  of 
production.  It  may  confidentiy  be  assumed,  therefore,  that  there  is  no 
profit  in  wheat  production  at  present  prices. 

But  there  is  a  class  of  farmers  who  made  a  profit  on  wheat  in  1884. 
Those  who  secured  25  bushels  per  acre,  or  20,  obtained  a  small  profit, 
provided  the  cost  of  fertilizers  was  not  too  large  an  element  of  it. 

The  following  statement  compares  the  results  of  this  half  decade  with 
those  of  the  preceding  decades : 


(MmAMtjmn, 

Tofiljno- 

ToUlSTM 

oforop. 

Total  Tftlue 
oferop. 

AT«nge 
buhST 

yiddp« 

Armw 
▼alMof 

MM. 

lAfiO •.... ..— . 

498.649,868 
883,280.090 
604.185,470 
421,088,180 
612, 766, 000 

Aertt. 
87.986,717 
87,700,020 
87,067,194 
36.455,603 
30,475,885 

$474,201,850 
456.880.427 
444.602,125 
883.649.272 
330.862.200 

Omit. 

95.1 
119L8 
88.2 
91.0 
64.5 

13.1 
10.2 

912  it 

IHKl ,,.„ 

J2  1? 

13.6  1         11  i4 

1883 

11.6            10  5? 

ia&4 

l&O              8  3« 

ToUl 

2.819,866,688 

188. 6M.  409 

2.090,195,984 

AnniiAl  ftTeTAffB  .......... 

463,978.818 

87,738,882 

418.039,187 

90.1 

U.8 

11  i< 

▲nnaftl  ftTence  ftor  praeod- 
iiup  tea  T4Mra... .......... 

81^18^798 

1M87.414 

m.  407.288 

1N.8 

11.4 

18  M 
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OATfl. 

The  increase  in  the  area  of  oats,  taking  the  ayerage  of  fire  years  in 
comparison  with  that  of  ten  preceding,  is  large,  being  58  per  cent.  It 
is  an  advance  proportionally  larger  than  that  of  any  other  cereal.  The 
reasons  are  apparent.  Heretofore  the  product  ot  oats  has  been  little 
more  than  one-foorth  as  much  as  of  com ;  the  climate  renders  necessary 
a  large  proportion  of  oats  in  the  ration  of  horses,  as  corn  is  qaite  too 
heating,  in  snmmor  esx)ecially.  It  is  gradually  coming  into  extensive 
use  for  human  food,  and  oatmeal  begins  to  figure  in  the  exports  of  grain. 
Its  cultivation  is  less  costly  than  that  of  com.  Another  cause  may  be 
fairly  assumed,  and  proven  if  questioned,  that  of  the  increased  weight 
and  value  of  the  grain  due  to  extensive  and  continued  selection  and  in- 
trodaction  of  heavy  oats  from  Norway,  Sweden,  Poland,  and  Scotland 
by  the  Department  of  Agriculture.  In  the  South  there  is  an  unreported 
area  of  oats  used  for  winter  pasture.  It  is  a  practice  quite  general  to 
IMMtare  for  a  time  in  winter  the  fields  intended  for  harvesting  in  spring 
or  early  summer,  in  the  low  latitudes. 

The  yield,  like  that  of  corn,  is  lower  for  the  last  five  years,  26.6  in- 
stead of  28.4  bushels,  in  consequence  of  comparatively  poor  harvests  in 
1880  and  188L    The  two  periods  are  thus  compared : 


Total  pfo- 
dnoUon. 

Total  MM 
of  oigp. 

T«>talTiam 
of  crop. 

Tmlneper 
InuhdT 

yieldT^ 

MTO. 

ATonce 
Tmlaeof 
ytoldper 

MTO. 

1880......... 

1881 

188S.... 

1884.......... ....  .M...  ... . 

BuMhOM. 

417.885^880 
410,481,000 
488,250.010 
571, 803, 400 
583,028,000 

Acre$. 
10,187,977 
10,831,000 
18,494,001 
20.824,002 
21,300,017 

1160,243,685 
198.198.970 
182.978,028 
187.040,204 
101,628,470 

(kntt, 
80.0 
40.4 
87.5 
88.0 
2&0 

85.8 
84.7 
20.4 
9&1 
27.4 

S2 

904 
937 
768 

TOM ......... 

2,477.547.880 

08,140,147 

874,060,291 

.— 

ABBIUI  ftTWPg*  .««.«««. .«T 

405,600,478 

18,828,029 

174,087,858 

8&8 

80.0 

9  88 

fug  tfii  TiiAn. .....•...■•• 

814,441,178 

11,070,822 

111,075,888 

8&8 

88.4 

10  08 

BYB. 

This  crop  is  a  small  one,  scarcely  1  per  cent,  of  the  cereals  of  the 
United  States,  yet  it  is  increasing,  having  nearly  doubled  in  fifteen 
years.  It  is  used  mainly  by  the  German  population,  for  the  black  bread 
of  the  Fatherland,  and  to  some  extent  in  New  England  in  the  produc- 
tion of  what  is  known  elsewhere  as  the  <<  Boston  brown  bread,"  a  mixt- 
ure of  rye  and  com-meal.  Its  use  for  spirits  is  very  limited  in  the 
manufacture  of  rye  whisky.  The  increase  in  production  over  the  pre- 
ceding period  of  ten  years  is  about  43  per  .cent.,  while  the  increaso  in 
aggregate  value  is  but  35  per  cent.    The  statement  follows: 
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value  of 

yield  p©r 

acre. 


1881 

1888.  •••••••«»>■*••• 


Bushtii. 
21.540,828 
90,704.060 
20,000.087 
88,068,588 
28,040,000 


Aer$i, 
1,707,019 
1,789,100 
8^2^.808 
2,814,754 
8,848,908 


•18,604,500 
10,887.415 
18,480,104 
18,800,603 
14,857,040 


<ktU$. 
76.0 
93.8 
61.6 
5&0 
52.0 


BuaUlt, 
18.9 
ILO 
13.4 
18.1 
12.2 


110  50 
10  80 
8  28 
7  04 
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Total 

AnnvalETonce > 

Annual  avengo  fbr  preoediii|{ 
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131,004.890 
80,860^880 


10,448,825 
8,088,005 


87,488,712 
17,497,742 
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Tbi0  crop  Is  grown  only  in  certain  dlRtricts,  mainly  on  the  Pacifio 
coast,  in  New  Tork,  and  in  some  of  the  Western  States.  Its  pro^luct 
is  about  a  tenth  as  large  as  that  of  wheat,  aud  its  area  about  one-eight- 
eenth. The  increase  has  been  nearly  as  large  in  proportion  as  that  of 
wheat.  Its  rate  of  yield  varies  less  than  that  of  wheat,  and  averages 
about  22  bushels,  while  the  average  of  wheat  is  nearly  12  bushels.  The 
average  value  per  acre  during  five  years  has  been  $13.90,  while  that  of 
wheat  has  been  only  |11.08«  The  comparison  of  two  periods  is  as  fol- 
lows: 


Totel  pro. 
duoUoa. 

Tot»larM 
of  orop. 

Total  Tftlno 
oforop. 

AyoMge 
TAloeper 
biulioL 

yield  i&r 

MV*. 

Avonin 

▼Alll»0f 

yield  |«r 

1990.  ..••^.......^•••-...~.. 

1888 ^.......•.»... 

1864. ..•••••• •••••••••■^••••■••^« 

Butksk. 

46.165,346 
41. 101.  830 
48.058.996 
60. 136,  097 
61,208.000 

Acrm. 
1.848.8?9 
1,907.510 
8,272.103 
2.379.0119 
2, 608;  818 

980.090.749 
33,862.618 
80,768.016 
29.  420.  429 
29, 779. 170 

Omt$. 
66.« 

8S.8 

62L8 

68.7 

•      48.7 

MutMt. 
K6 
209 
St6 
91.1 
99.8 

9i6  22 

17  n 

U  M 
U18 

11  a 

TMll  .........••••••••.—. 

946. 619.  600 

11,070,769 

153,020,863 

49.898.040 

2,214.164 

30.784.178 

62.4 

919 

U9f 

AbbiiaI  ftTBnc*  fbr  prtoodliiff 
tfn  yMn  .•••••■■••■•■->■■•••- 

88.704.658 

1.999.997 

H890,609 

7S.8 

119 

16  27 

This  grain  is  the  only  cereal  imported  in  any  appreciable  quantity. 
Hie  avei-age  annual  importation  and  exportation  oi  the  last  Ave  years, 
compared  with  the  ten  preceding,  is  as  follows : 


wi'-m. 

isBi-m 

6.243.268 
859.078 

10. 06b.  981 
675. 6SI 

ITot  linporto  >••■•■■■•■•  •••••■••••••-•■••^^•••-•••••■••••■•••••« ■••••••••> 

6.884,190 

•t488,2» 

Adding  net  imports  to  production,  the  average  amount  for  home  con- 
sumption in  the  decade  was  39,088,842  bushels,  and-  in  the  five  years 
since,  58,817,218  bushels  per  annum,  an  increase  of  over  50  per  cent  m 
the  quantity  consumed.  An  anomalous  feature  in  this  supply  is  the  f»ct 
that  tbe  foreign  barley  is  1^.1  {)er  cent,  of  the  whole  quantity  for  con- 
suniption,  while  in  the  ten  years  preceding  it  was  only  13.8  per  cent,  of  alL 
Willi  all  our  boasted  ability  to  supply  the  world  with  cerealn,  our  de- 
pendence on  foreign  lands  for  barley  is  absolutely  increasing.  While  tbe 
increase  in  population  in  eight  years  cannot  be  more  than  20  per  cent, 
the  increase  of  barley  consumed  is  50  per  cent.  As  the  average  value 
per  acre  for  five  years  has  been  (13.00  for  barley  aud  only  911.08  for 
wheat  (last  year  111.42  and  (8.38),  it  would  seem  that  routine  cropping 
should  give  place  to  suggestions  of  thrift  and  a  larger  area  be  given  to 
barley-growing. 

BTJOKWHEAT. 

This  crop  has  not  been  favored  by  suitable  late  summer  and  autmnn 
weather  lor  the  best  results  since  1880,    Frosts  were  destniotivei  as- 
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pecially  in  1881  and  1883.  Thero  haa  boon  a  small  increase  in  area. 
The  average  value  haa  been  diminished  mainly  by  decline  in  rate  of 
yield. 


Catoodar  year*. 
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of  orop. 

Total  Talae 
of  orop. 
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value  per 
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HiMiMt. 

14,817.885 
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11,010.353 
7,868,954 

11,116.000 

Atrta. 
882,803 
838,815 

847,112 
857.349 
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18,683.488 
8,205.705 
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6. 549. 020 

Omtt. 
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88.5 
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82.3 
59.0 
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17.7 
1L4 
13.1 
8.9 
12.6 

$10  55 
9  90 
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9  48 
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7  35 
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7  45 

IVaAal 

53.908,043 

4,285.481 

87.780,065 

ABBval  aYanft 

10,781,808 

847.008 

7,558,011 

7a  1 
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8  03 
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Ib2  t«n  Tiare 

0^747,273 

581,104 

8t  •78,974 

TLi 

17.7 

13.85 

▲aaSBOATB  07  0BBBAL8, 

The  inoreafle  in  average  production,  comparing  five  years  with  the 
preceding  decade,  is  40  per  cent.,  though  the  yield  of  1881  was  but  little 
above  the  average  of  1880  and  1879.  The  rate  of  yield  has  been  much  less, 
owing  to  the  occurrence  of  unfavorable  seasons,  the  increase  in  area 
being  63  per  cent.    The  comparison  follows : 


Biialiela. 

AeiM. 

YahM. 

IfM 

18U  •••••••••>•••«•.■•>••■•••••■•■•■*■■••••••*•••■•■•• 

1883 

1888 - 

3,718.188.501 
3.086,029.570 
2. 609.  3H  496 
2.629.319.089 
2.992,880,000 

130.938.388 
138.388,070 
126.568.585 
180,633.658 
136.292.766 

11.881, 497.  T04 
1.470.  on.  200 
1,468.093.398 
1. 280. 765, 987 

1884 ♦- 

1.184,  .11 1,520 

Total 

13.105,616.656 

637,809.218 

6. 768. 225, 744 

ATwa^fffilvayeafi. •••••••....•.•••••••■•••  ••••.... 

2.621.183.881 

127.56l.8tt 

1, 858, 245. 148 

▲T8nfa«f  (en  pieoodinc  yoaia... - 

1,873. 998. 788 

88,881.088 

887,857,143 

The  average  annual  Talne  is  higher  by  37  per  cent. :  while  the  pro- 
duction was  40  per  cent,  greater,  the  values  per  bushel  average  a  little 
lower  than  in  the  previous  years. 

The  average  to  each  inhabitant  for  the  decade  was  42  bushels.  Not- 
withstanding some  reduction  in  yield  the  area  has  been  sufficiently  in- 
creased to  make  the  average  for  five  years,  the  first  half  of  the  present 
decade,  49  bushels.  This  is  three  times  the  average  supply  per  head 
of  the  European  production  of  cereals. 

POTATOES. 

The  nses  of  this  crop  are  unchanged,  there  is  no  export  demand* 
and  the  requirements  of  consumption  are  only  affected  by  increase  of 
population.  The  highest  price  in  ten  years  was  90.9  cents  in  1881, 
when  the  crop  was  100,145,494  bushels,  against  an  averageof  132,837,175 
bushels  for  the  period  of  ten  years,  and  109,316,799  for  the  later  five. 
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In  ibis  crop  the  price  is  controlled  entirely  by  the  home  supply.    The 
lowest  prices  was  in  the  year  of  largest  yield  per  acre,  in  1875. 

The  average  value  per  bushel  is  51.9  cents  against  56.2  for  the  pre- 
cediDg  ten  years.  The  yield  per  acre  has  averaged  80.1  bushels,  against 
87.7  for  the  former  period.  The  value  per  acre  is  $41.55  against  $49.31. 
The  large  element  of  labor  in  this  crop  makes  the  cost  of  production 
high,  the  profit  coming  with  a  heavy  rate  of  yield.  The  statement  is 
as  follows : 


Totelpro- 


TotiJarM 


Total  rtlwb 
of  nop. 


Tftlne  por 
InuheL 


ATonco 

ylelT 


AT«nc» 
Ttloeof 
yield  p« 


1880... 

1881 

188S. •••.••••••••.■■•••••«••. ■ 

1888 ^ 

1884 

Totid 

Annual  ATerage 

Amraal  arengo  for  pnoed- 
ing  tflnyeua 


107,850,570 
109.145.494 
170, 972, 508 
208,164,425 
190,042,000 


A9r$$. 

1,842.610 
2,041,670 
2,171,636 
2, 289. 275 
2,230,980 


$81,062,214 
90,291,841 
96,804,8U 
87.849.991 
75,524,290 


4&3 
90i9 
65.7 
42.2 
8916 


BuAtU. 
9L0 
5&5 
78.7 
9L0 
8S.8 


$44M 
48  63 
43A 
88  37 
84M 


846.588.997 


10,666.071 


489,032,680 


169.816.709 


2,U8,214 


87.800,586 


5L9 


sai 


4181 


182;  887,178 


l,fl4,045 


74,658,771 


66LS 


87.7 


a81 


The  increase  in  hay  production  has  been  40  per  cent  over  the  average 
of  the  preceding  ten  years;  the  enlargement  of  production  has  been  in 
the  same  ratio,  as  the  average  yield  is  1.23  tons  in  each  period.  The 
price  is  lower  than  in  the  early  years  of  the  preceding  decade,  and  the 
proportion  of  wild  or  prairie  hay  cut  in  the  distant  West  is  larger,  re- 
ducing the  average  price  per  ton  from  $11.36  to  $9.66.  The  statement 
is  as  follows: 


CNdndaryitti. 

Tolalpio. 

Total  area 
of  erop. 

T^talTalne 
of  orap. 

ATetage 

Talne 
per  ton. 

per  acre. 

ATngt 

▼ateTS 

1880 ••• .... 

Tona. 
81,925,283 
35. 135, 064 
88,138,049 
46,864,009 
48,470,460 

Aerst, 
25,863,955 
30,888,700 
32.339,585 
35. 515, 948 
88.671,593 

1871,811,084 
415,131,366 
369,968,158 
388,834.451 
896,139,309 

fll65 
1182 
9  70 
8)9 
8  17 

Tom, 
1.23 
L14 
1.18 
J.  83 
1.26 

$14  38 

1881 

13  43 

]fi82 • 

1144 

1888 .... 

10  01 

1884    ••.••.•............ 

10  r 

Total 

200.582,815 

163,170.781 

1.936,874,868 

AmttiAl  AVAnurO. .••.■■>■■>.. . 

40,106,563 

82,685^966 

887,874,874 

966 

LSI 

11 R 

Annual  aTonge  to  preced- 
ing t*n  ycara 

28,626,750 

28,142;8tt 

823,98^901 

U86 

L» 

14  M 

TOBACOO. 


This  is  the  only  product  of  agriouiture,  cotton  excepted,  that  is  grown 
for  exportation  more  than  consumption.  Like  cotton,  it  is  limited  in 
geograpliical  distribution,  confined  not  merely  to  a  group  of  States,  bnt 
to  certain  districts  within  those  States.    The  entire  area  ooltivated 
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equals  abont  1,100  square  mileSi  or  fhe  superficial  area  of  two  small 
counties.  The  shipping  and  manufacturing  tobacco  is  nearly  all  grown 
iu  the  middle  belt,  in  parts  of  Maryland,  Virginia,  ITorth  Carolina, 
Tennessee,  Kentucky,  and  Missouri ;  while  the  cigar  tobacco,  the  seed- 
less varieties,  are  produced  entirely  in  the  Northern  States,  in  a  few 
counties  in  the  States  of  Massachusetts,  Oonnecticut,  ITewYork,  Penn- 
sylvania, Ohio,  and  Wisconsin. 

The  average  estimated  annual  production  of  the  ten  years  from  1870 
to  1879  was  464,920,000  pounds;  the  crop  area,  029,944  acres;  the  an- 
mial  value,  $39,770,600.  For  the  past  live  years,  483,401,443  pounds, 
058,234  acres,  and  a  valuation  of  $42,055,493.  The  value  per  pound  i.s 
thus  made  8.7  cents  fan  increase  of  1  mill  per  pound), the  yield  per  aero 
is  734  i)oands,  and  tne  average  value  per  acre  863.89.  All  of  these  re- 
sults are  in  remarkable  uniformity  with  those  for  the  preceding  period. 

The  proportion  exported  has  formerly  been  nearly  three-fifths.  The 
enlargement  of  consumption,  with  increase  of  population,  is  rapidly 
changing  this  proportioD,  so  that  the  quantity  required  in  this  country 
is  greater  than  the  demand  from  abroad.  The  foreign  demand  docs 
not  increase.  The  average  annual  exportation  for  five  years  has  been 
219,534^594  pounds ;  for  ten  years  preceding  252,945,900  pounds.  There 
has  therefore  been  a  marked  decrease  in  the  exportation,  while  con- 
sumption has  increased.  In  the  previous  i)eriod  more  than  half  was 
exported ;  in  the  last  five  years  the  consumption  has  been  considerably 
more  than  half. 


OUndwyoan. 

Total  produe- 

Total  ares 
•of  orop.«) 

Total  raluo 
of  crop. 

Arerag© 

value,  per 

ponno. 

Arerago 

rieldT 

per  acre. 

Average 
vnluoof 

yield 
per  acre. 

uw..-.. ~. 

U81 

U83.............. 

1888.....^-. 

UM ^ 

Potrndt, 

400,000,000 
450,880.014 
513,077,558 
461,645,041 
641,504,000 

Aortt, 

010,000 
040.230 
071,522 
038,730 
724,008 

$30,100,000 
43;  872;  000 
43,180,051 
40,455,802 
44,100,151 

Oontt, 
&6 
0.6 
&4 
0.0 
&2 

Pounds. 
754.1 
007.7 
704.1 
70G.9 
747.2 

$04  10 
or  11 
04  82 
03  34 
00  04 

XQVH  •••■■■■  ^■■■•■■••a 

2,417,007,318 

8,201,108 

210. 2n,  404 

483,401,448 

868,234 

42,055,493 

8.7 

7W.4 

63  80 

404,020,000 

820.044 

80^770,000 

&0 

738.0 

63  13 

The  early  returns  of  tobacco  in  the  days  of  heavy  taxation  were  far 
short  of  the  fact.  In  a  special  report  on  tobacco  for  the  census  of 
1880  the  present  Statistician,  then  in  charge  of  the  statistics  of  agri- 
culture of  ihe  census,  revised  the  former  estimate  to  correspond  with 
figures  of  consumption  and  distribution,  which  were  obtained  very  ac- 
curately by  compilation  of  the  revenue  office  data  of  manufacture,  and 
the  records  of  exportation.  The  requirements  of  the  trade  at  the  preseu  t 
time  demand  the  production  of  veiy  nearly  500,000,000  pounds  of  leaf 
per  annum. 
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OEOP  EBTIMATBS  FOB  1884. 

Table  $howiug  tk$  product  of  ike  oereaU,  poktioe$y  tohaooo,  kajf,  ami  ooiton,  of  the  mavrai 
8taie$  fiamed,  the  yield  per  acre,  ths  total  acreage,  the  average  priee  Its  moI  Slate,  aitd  tki 
value  of  each  crop,  for  1884. 


States. 

Prodnots. 

Quantity 

produced  in 

1881. 

ATsrage 
ytoldper 

acre. 

Knmberor 

acres  in 

eaoUorop. 

Taloeper 

unit  27 

quantity. 

Total 
raloatioa. 

Muina ^... 

Indian  oorn  ..buahcls.. 

Wheat do... 

Bye do.... 

Oats do.... 

Barley do.... 

Buckwheat do.... 

Potatoeo do.... 

Hay tons.. 

Total 

1.002,000 

^000 

82,000 

2,42«,000 

26.-),  000 

84M),000 

^84^.U00 

1,029,700 

84.7 
15.0 
18.1 
20.0 
21.7 
17.0 
97.0 
.05 

30.610 
<l,065 
2.400 
KJ,733 
1-J.  IW) 
21. 105 
00,22M 
1,063.958 

•0  75 
1  25 
90 
48 
73 
55 
46 

U8S 

f7«.5fl0 

ine,  rx 

28.  Kill 

1,044.040 

19S.  4:4 

I0it,0i« 

13,814.560 

1,386,268 

18;  341^  890 

Indian  oorn  ..bnsbels.. 

Wheat do... 

Bye do 

Oftts do 

JUiIoy do 

ItiivLwbeat do 

PuVuluos do.... 

Tobacco ponnds . . 

Hay tons.. 

Total 

' 

Kew  Hampshire. .. 

1,280,000 

171.000 

80,000 

993.000 

7n.ooo 

77.  IHH) 

*A  50H,  OOU 

130,000 

585,058 

83.2 

14.7 

0.1 

82.6 

20.  S 

16.8 

95.0 

1,417.0 

.95 

88,774 

11.615 
3.313 

31k  688 
3,746 
4,690 

37,  M4 

615.851 

76 
110 

88 
M 
76 
60 
46 
1L8 
18  06 

077,160 
KtfvSOO 

K.406 
44C6S0 

67.7I0 
46.300 

1.181.M 
16.048 

7,  too,  754 

735,706 

10^60.833 

Indian  com  ..bnsbela.. 

AVbeat do.... 

Bye do.... 

OaU do.... 

B«rley do.... 

Buck wbont do  . . . 

Potatoes do.... 

Hay tons.. 

Total 

1,090,000 

^805,000. 

r»   w*.  000 

3,C'j:i,o(io 

:cr..  im 

:^  i.too 

B,  4'*:.',  ot.u 

U55,  ii:i« 

88.3 

16.7 
13.8 
35.0 
23.1 
10.9 
98.0 
LO 

60,288 
21.789 
0,354 

103,530 
11,481 
17,862 
35.628 

950^838 

66 
1  08 
71 
40 
67 
65 
38 
18  06 

1.M.8S0 

•63,290 

•2,480 

1,460.000 

177^586 

199^650 

n.4C866 

1.212,064 

• 

ICSHSI 

Indian  com..boRbe)M.. 

AVhoat do.... 

Bj'o do.... 

Oats .-.do 

Barley do.... 

Buckwheat do.... 

Potatoes do.... 

Tobacco pounds.. 

Hay tons.. 

ToUl  

Maasaehnsctts.... 

1.941.000 

19.  000 

303.000 

717,000 

75,000 

87.000 

3,154,000 

8.715,000 

550,133 

84.0 
17.8 
15.5 
30.4 
23.2 
16.2 
03.0 
1,301.0 
.00 

57.097 
1.070 

25.306 

23,500 
3,248 
5,388 

83, 910 

2,730 

011,250 

n 

1  12 
81 
45 
86 

m 

65 
12.2 
17  50 

1.887,520 

21. 2» 

31tf.S30 

322.  GSO 

63.750 

•9.0UO 

I;05«.1UO 

453,230 

0,027.328 

703,  574 

l4,Sa.7i« 

Indian  com.. bnsbols.. 

Bye do.... 

OHts do.... 

Barley do.... 

Buckwheat do — 

Potatoes do.... 

Day tons 

Total 

Bhode  IsUttd^.... 

880,000 
16.000 

161.000 

20,000 

1,000 

643.000 
60,657 

30.4 
11.3 
27.4 
24.8 
10.0 
09.0 
LO 

12,8)8 

3^886 

5,882 

824 

126 

6,406 

60.657 

78 
75 
47 
M 
80 
70 
17  80 

804.3ns 

75.C79 

n.2««o 

490,  l«w 

l.2tir.,ortd 

97,189 

2,  l«<i**  *'•» 

Indisn  oom.. bushels.. 

Wheat..., do.... 

Bye do — 

Oats do.... 

Barley do.... 

Buckwheat do.... 

Potatoes do... 

Tobacco ponnds . . 

Hay tons.. 

Totftl 

••-•• 

......... 

Conuootiout 

1,708.000 

3G.000 

853.000 

1.112,000 

14,000 

134.000 

2.656,000 

0,481,000 

450,766 

81.0 
16.5 
12.0 
20.0 
22.2 
12.1 
81.0 
1, 17&  0 
.80 

57,000 
2.103 
20.303 
37,512 
632 
11.067 
31.644 
8,064 
674,707 

65 

100 

n 

42 
75 
70 
CO 
U.4 
17  60 

SB.  W» 
154.  J&» 

467.W4.I 

10.  r^u 
•3.81U 

l,l83,Pto» 
1.17^644 
7. 8161 822 





751,182 

ixm8C6 
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Table  $howing  the  product  of  the  cereals,  potaioee,  hajf,  and  oottotif  <fo.-- Continuod. 

StAtea. 

Prodncta. 

QnantltT 

produced  In 

1884. 

Aroraffe 

yield  per 

acre. 

Number  of 

aerealn 
each  crop. 

Value  per 

nnltof 

quantity. 

ToUl 
TalnaUon. 

Kow  York 

Indian  eom..bnahels.. 

Whyt do.... 

Bye do.... 

Oau do.... 

Barley do.... 

Buckwheat do.... 

Potatoea do.... 

Tobaoeo pounds.. 

Bay -.tons.. 

Total 

22^074.000 

12,729,000 
Z,  090. 000 

41,146.000 
7,957,000 
4,249,000 

93.904,000 
8,162,000 
6,458.874 

80.  t 
16.5 
11.1 
30.0 
22.5 
18.8 
94.0 
1,615.0 
1.10 

798,810 
772.323 
289,268 

1,871,5:10 

854,085 

308,850 

300,682 

5,886 

4,962,158 

63 

35 
66 
56 
39 
12 
12  50 

918,604,400 

10,819,650 

1.060,500 

14,400,750 

5, 251, 620 

2,879,440 

13,222,560 

979,440 

08,220,675 

9, 127, 502 

130,557,035 

Indian  com.. bushels.. 

Wheat do.... 

Bye do.... 

Oats do.... 

iJAiltty 1o 

VewJoraey 

10,902.000 
2, 022, 000 
1,024,000 
2,735.000 

Wo,  ihfi 

8,450,000 

fll«;920 

32.0 
13.0 

9.9 
21.1 
1A7 
12.7 
86.0 

1.20 

34.1,500 
ISTi,  .'>40 
103.518 
129,664 
254 
85,026 
40,114 
614, 100 

54 
90 
67 
37 
68 
66 
65 
14  75 

5,935.680 

1,810.800 

686.  U80 

2,790 

289,250 

1,897,500 

9,099.570 

Buckwheat do.... 

Potatoea do.... 

Bay tons.. 

Total 

1,321,616 

20. 742. 650 

Indian  oom . .  bushels. . 

Wheat.\ do.... 

Bye do.... 

Oau do.... 

Barley do.... 

Buekwhat do.... 

Potatoee do.... 

Tobacco pounds.. 

Bay tons.. 

Total 



PennaylTnnlft 

43,  466,  OiK) 
20,820,000 

4.  (KM.  000 

85. 037, 000 

573.000 

3,207.000 
16.337.  000 
84. 143.  DUO 

8,253,748 

31.0 
13.6 
10.1 
27.9 
21.4 
114 
85.0 
1,314.0 
1.20 

1, 403, 000 

1,683,660 

406.241 

1,253.868 

26,729 

258.010 

192. 1'02 

20,091 

2,711,457 

52 
86 
64 
85 
66 
58 
39 

ia6 

12  00 

22. 602. 820 

17,906.200 
2,617,600 

12,259.450 

878.180 

1,860,060 

6.871,430 

8.565.015 

89, 044. 076 

7,812,058 

106, 624, 231 

Indian  oom.tbnshehi.. 

Wheat du  ... 

Bye do.... 

Oats do.... 

Buckwheat do 

]*oUtoea do.... 

Bay tons.. 

Total i^... 

.  ..........  .......... 

Delawnrd  .•••...•. . 

8.975,000 

1, 007, 000 

7,000 

483,000 

7.000 

230,000 

48,055 

18.5 
10.6 

7.0 
23.4 
1G.4 
57.0 

1.0 

214.  450 

04.700 

857 

20,580 

437 

4, 141 

48,656 

43 

65 
35 
65 
60 

14  00 

1, 700, 250 

85:1.  050 
4.550 

108.700 
8.850 

182.160 

081,170 

888.910 

8,665,630 

Indian  eom  ..bnsbels.. 

Wheat do.... 

Bye • do 

Oats do.... 

Barley do.--. 

Buckwheat do.... 

I'otatoea i.do.... 

Tobacco ]>ounds.. 

Bay tons.. 

Total 

Marrlf4id......rr.t 

15, 237, 000 

8, 260, 000 

321.000 

1,  OHO.  000 

7.000 

135. 000 

1,412.000 

81,255,000 

311,872 

21.8 
1Z8 
11.0 
18.0 
2a  1 
12.7 
70.0 
748.0 
1.10 

608,400 

044,980 
20,294 

110,000 

252 

10,670 

20,176 

41, 811 

288,520 

48 

83 
66 
85 
70 
70 
60 
7.8 
12  95 

7, 818, 760 

6.855,800 

208.650 

693,000 

4.900 

94.600 

706,000 

2,281.615 

4.038,742 

1,839,112 

22, 106. 067 

Indian  com  ..bushels.. 

Wheat do.... 

Bye do.... 

Oats do.... 

Barley do.... 

Bnokwheat do.... 

Potatoes do.... 

Tobacco pounds.. 

Hay :.  tons.. 

CoUon bales.. 

Total 

■ 

Vlrrinl»-.r-  — t^--- 

29,480.000 

7,455.000 

328,000 

6,418,000 

17,000 

205,000 

2,061,000 

99,763,000 

366,388 

18,500 

15.2 
&0 
6.8 

las 

14.4 

12.8 

6a  0 

667.0 

1.30 

.29 

1, 938, 391 
030,200 

51,845 

621,230 

1,163 

16.587 

84,850 
140.495 
281,888 

46,802 

66 

80 
07 
42 

70 
70 
65 
7.4 
12  00 
*».3 

16.608,800 

▼  UKIH  ■•■.•••••«••>• 

6^961,000 

219,760 

2.695,560 

11.900 

143,500 

1,133.550 

7.882.463 

4,396,668 

593,863 

4,071,401 

89,050,052 

Indian  oom..biiahela.. 

Wheat do.... 

Bye •••...  do  ... 

Oats.......M^.^.do.^«. 

Barley do..^. 

Buckwheat do.... 

Potatoea do.... 

ToUaMo poonda.. 

Hay tons.. 

Cotton bales.. 

Totnl 

North  Carolina. ••. 

81,490,000 

4,650,000 

367,000 

4»  622. 000 

8,000 

49.000 

1,260,000 

84,858,000 

10?  888 

404,100 

12.5 
6.1 
5.6 
7.5 

ia2 

8.7 

68.0 

601.0 

1.80 

.38 

2.510,927 

767,290 

65^561 

617,646 

268 

6^696 

19,997 

69,600 

81,414 

1,061.048 

60 
88 
80 
46 
96 
70 
65 
U.5 
B)00 
•911 

18. 899, 400 

i.  136. 500 

293,000 

2,120.120 

2,850 

84,800 

693,000 

4,008,670 

1,121.883 

17.663,211 

6.208,837 

48,961,634 

=s=^ 

*PernonBd. 
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Table  $hoioing  the  product  of  the  cereaU,  potatoee,  haff,  and  cotton,  ^c— Continned. 


Stotos. 


Frodacto. 


Quantity 

prod  need  in 

1884. 


Average 

yield  per 

acre. 


Komberof 

aoreeln 
each  crop 


qtiantity. 


TaluAtioB. 


Bonth  Carolina.. 


QcorgiA.. 


Slorida. 


UkriMlppi. 


LonisiaoA.. 


Toxoa.. 


Indian  com  . .  bnahels. 

Wheat do... 

Rye do... 

Oata do... 

Barley do... 

Potatoes do... 

Hay .....tons. 

Cotton hales. 


13,320,000 

1,410,000 

82,000 

8,546,000 

18,000 

224,000 

3,738 

511.800 


Total. 


Indian  oom  ..bnshela. 

Wheat do... 

Rye do... 

OaU do... 

Barley do... 

Potatoea do... 

Hay tons. 

Cotton hales. 


80,025,000 

3, 130, 000 

145,000 

8^270,000 

22.000 

815,000 

10,068 

807,400 


Total. 


Indian  com..hnahe]s. 

Oats do... 

Potatoes do... 

Hay tons. 

Cotton hales. 


8,837,000 

484.000 

180,000 

274 

67,300 


Total. 


Indian  com. 

.hnshels 

Wheat 

do.. 

Rye 

do.. 

OftU 

do.. 

Barley 

....do.. 

Potatoes  ... 

do.. 

Hay 

tons 

Cotton 

....hales 

80,197,000 

1,075,000 

33,000 

5. 015, 000 

7,000 

886.000 

13.058 

648,700 


Total. 


Indian  com.. hnshels. 

Wheat :do... 

Rye .....do... 

Oats do... 

Potatoes do.. 

Hay tons. 

Cotton 


Total. 


Indian  oom..hnahehi. 

Rye do... 

Oats do... 

Potatoes do... 

Hay tons. 

Cotton halos. 


11,007,000 
8,000 
404,000 
472,000 
47, 810 
485,200 


Total. 


Indian  com.. hnshels. 

Wheat do... 

Rye do... 

Oats.....  ..■•■.  ..do... 

Barley do... 

Potatoes do... 

Hay tons. 

Cotton hales. 


60.290,000 

5,561.000 

50.000 

10, 527, 000 

124.000 

566.000 

84,782 

905,400 


Total. 


Indian  eom..hiiahels. 

Wheat do... 

Rye  .............do... 

Oats do... 

PoUtoet do... 

Tohaoco pounds. 

Hay tons. 

Cotton 


83,465,000 

1,885,000 

28,600 

8,542,000 

875.000 

1,111,000 

32,176 

631,400 


Total. 


0.2 

0.1 

8.8 

0.0 

15.2 

60.0 

1.30 

.30 


1,444,020 

231,1)10 

8,285 

394,250 

1,212 

3,725 

2,000 

1,710,128 


188 

1  05 

1  00 

50 

1  00 

80 

12  70 

•0.; 


8,802,220 


10.8 
&4 
6.4 
&0 

ia.0 

87.0 
1.30 
.27 


2,857,700 

487,500 

27,086 

702,614 

1.666 

9,175 

15.129 

2.958,930 


70 
1  06 
120 

67 

105 

1  04 

13  30 

•9,i 


7, 050, 790 


0l6 
0.4 
90.0 
L80 
.21 


403,913 

62,560 

1,908 

211 

268,111 


80 

CO 

i  10 

19  00 

•9.1 


13.0 
0.0 
5.4 
12.4 
10.6 
70.0 
1.20 


726.703 


2,322,885 

278.450 

6.050 

405.830 

649 

9,081 

10,882 

2,740,941 


6,774.777 


13.6 
4.9 
6L4 
&8 

72.0 
L80 
.87 


8a^87i^3S2 

15,816,300 

B8,M0 

6.Q00 

1,737.360 

620. 2G0 

154,536 

S*.  420^  048 


4,606,917  1 1    67.8S«,404 


C2 

1  00 

1  20 

67 

87 

12  35 

*9.3 


18.057.600 
1.4W.&t'0 

1,772,  tW 

1H.0W 

170, 21-0 

47.  in 

S2, 237.988 


84,815.2J0 


21,647,500 

t,  286, 500 

174,009 

t,673.WP 

23,  HO 

638.  OM 

261.  SM 

88^141,278 


64.747.463 


8,060.000 

296,400 

198.  tt» 

5^206 

8,151,500 


6,720.706 

18, 420. 170 

1,675^001) 

41.250 

2,758,250 

7.700 

636,000 

174,977 

29,882,105 


12.7 

&0 

1L5 

7a  0 

1.30 

.63 


805,450 

1.260 

35,119 

6,055 

86,777 

922,581 


1,867,242 


10.1 
10.0 
10.6 
22.0 
15.9 
6&0 
1.20 
.31 


8,752,700 

656,000 

5^644 

478,610 

7.836 

8,708 

70,652 

8,186^668 


8,067.218 


18.5 

7.6 

6.8 

l!i.5 

72.0 

60&0 

1.80 

.42 


1,767.710 

248,450 

4.198 

228.440 

12, 147 

2.186 

24,751 

1,250,858 


8,687.789 


07 

1  20 

58 

84 
11  00 
*9.2 


7, 374,  COD 

9,600 

2».33» 

S96.4W 

5?u,0l0 

21,42G.4« 


20,967.433 


87 
68 
42 

70 
05 
10  26 
*9.0 


64 

93 

1  06 

45 

66 

12  76^ 

•9.2^ 


87. 87%  800 

4,838,070 

40.130 

4,01,340 

86^800 

637.700 

880^014 

4^  880. 616 


88.508.38S 

"17.631. 100 

1,733.050 

29.401' 

l,SB.ti* 

568,730 

83,835 

410.244 

28;  711. 068 


ii,m^m 


*  Per  pound. 
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TahU  $hawing  iktproducA  ofiht  cereaUf  potatoeB,  hay,  and  cotton,  c/'O.— Oontiuucd. 


States. 

Pxodncts. 

Quantity 

pTudnced  in 

1884. 

Averaffo 

yield  per 

acre. 

Number  of 

acres  in 
each  crop. 

Valiio  per 

unit  of 
quantity. 

Total 
ralaatlon. 

Tennessee  .•••••.•. 

Indian  com..bashels.. 

Whest do.... 

Bye do.... 

Oats do.... 

Barley do.... 

Bnckwbeat do.... 

Potatoes do.... 

Tobaoco pounds.. 

Hay tons.. 

63,721,000 

9,820,000 

209.000 

7,680,000 

46.000 

33,000 

2,800,000 

81,802,000 

217,816 

813,800 

20.3 
7.0 
6.8 

13.5 

l&l 
6.2 

62.0 

007.0 

L20 

.38 

8,245.082 

1,330,230 

80.137 

668.886 

8.081 

5,303 

88,551 

45.048 

181.007 

815.678 

$45 
75 
70 
42 
72 
08 
50 
7 
12  00 
•«L8 

129,575,850 

6, 900.  000 

146,300 

8,225,600 

33,120 

•       22,440 

1. 195, 000 

2,197.440 

2. 607. 792 

Cotton bales.. 

Total 

14. 153. 949 

6.275,102 

00. 140, 001 

Indian  com..bn8hels.. 

Wbeat do.... 

Bye do 

OatA do.... 

Barley do.... 

Bnok  wbeat do ... . 

Potatoes do... 

Tobacco pounds.. 

H*y tons.. 

Total 

' 

WostVlrglniA 

11.900,000 

8,818.000 

153,000 

2,212,000 

11,000 

283.  COO 

1,893,000 

2,843,000 

250,846 

20.0 
10.5 

a4 

17.0 
19.7 

&6 
72.0 
505.0 

LIO 

604,116 

816,425 

18,106 

130.225 

567 

82,776 

26,204 

4.149 

228.042 

56 
80 
76 
89 
76 
72 
62 
0.6 
10  00 

6,664.000 

2,054.400 

1U.750 

862,080 

8.2rK) 

203. 7G0 

984.860 

224,928 

2.508,460 

1,8?0,699 

14,225,688 

Indian  ooni..biubels.. 

Wheat do.... 

Bye-. do.... 

Osts do.... 

-Barley do 

Bookwbeat do.... 

Potatoes do... 

Tobaoco pounds. . 

Hay .....tons.. 

Total 

R-MptqcVr-  ,-,T" 

71,880,000 

18,428,000 

846.000 

7,868.000 

460,000 

12,000 

3, 72^  000 

208,692,000 

351,000 

211 

10.6 

8.8 

18.4 

22.3 

10.3 

73.0 

756.0 

1.30 

8.968.410 

1.272.000 

96,234 

427,430 

20.594 

1.225 

61.067 

276.139 

270.000 

43 

74 
00 
86 
60 
70 
40 
7.5 
9  76 

80.908,400 

9.934.500 

507.600 

2.752.750 

275,400 

8,400 

1,401.200 

15, 051, 900 

8.422.250 

6.673,099 

64.950.400 

Indian  com  ..bushels.'. 

Wheat do.... 

Bye do 

Oats.. ........ ...do.... 

Barley do.... 

Buckwheat do 

PoUtoes do... 

Tobacco pounds . . 

Hsy tons.. 

Total 

* 

Ohio 

85.803,000 

41,186,000 

827,000 

23,419.000 

986,000 

08.000 

12,090,000 

29, 349, 000 

8,185,000 

30.0 
15.8 

&9 
28.0 
26.7 

8.5 

76.0 

816.0 

LSO 

2,846,664 

2,691.036 

86.860 

836.400 

86,894 

11.600 

161. 190 

85.983 

2.450,000 

41 
75 
56 
29 

61 

70 

42 

7.2 

10  00 

85,011,130 

• 

30,889.500 

183. 120 

6,791.510 

600.850 

68.600 

6,077.800 

2.113.128 

81,850.000 

9,107,446 

112, 685, 638 

Indian  com  ..bushels.. 

Wheat do.... 

Bye do.-. 

Oato do.... 

Barley do.... 

Boekwheat do.... 

Potatoes do 

Hay tons.. 

Total.— 

vi^fhij^ui -«-«».« T 

26,022,000 

29.772,000 

233,000 

19,900,000 

1,101,000 

441,000 

18,102.000 

1.741.027 

2&0 
1&5 
10.2 
83.4 
21.6 
18.2 

9ao 

1.40 

929.888 

1,804.365 

22,802 

*607.864 

60,ite7 

83.491 

146,683 

1,243,691 

40 
74 
67 
29 
57 
60 
25 
9  75 

10, 408, 800 

22,031,280 

182.810 

6,797.100 

627.570 

264,600 

8.298,000 

16,975,013 

4,828,940 

50, 535, 178 

Indian  com  ..bushelB.. 

Wheat do..-. 

Bye  .....••••••..do.... 

Oats do.... 

Barley do.... 

Buckwheat do.... 

Potatoes do.... 

Tobacco pounds.. 

Hay tons.. 

Xotij 

104.757,000 

88,745,000 

266,000 

21,742.000 

448,000 

80,000 

7,015,000 

9.318,000 

2,016,000 

29.0 
12.5 
10.0 
80.0 
21.6 

9.8 

76.0 

727.0 

L40 

8,612,812 
2. 708, 016 
26.611 
724. 736 
20,680 
.  8,666 
92,806 
12, 812 
1,440,000 

84 
67 
«4 
27 
57 
67 
85 
6.7 
780 

86,617,880 

22.609.160 

188.240 

6,670.840 

262.610 

63.600 

2.455.260 

624.308 

14,716,800 

8,644.788 

82, 837, 576 

^^^^s 

*P«r  pound. 
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Tahio  ihowing  iheproduei  of  ike  eereaUf  potatoea,  ftajr,  and  coiion,  ^e. — Coniiuae<1. 


QnnnUty 

Average 

1 
Knniber  of !  Value  p^r 

Total 

SUtM. 

ProduoU. 

produced  In 

yield  per 

acres  lu 

unit  of 

1881. 

aore. 

each  crop. 

quantity. 

lUlnnig 

JndUin  con..ba8lieIfe.. 
WhMt do.... 

244, 644, 000 
82, 374, 000 

30.0 
11. 0 

8.l.''il.403 
2, 7JHJ,  OiK) 

•0  31 
63 

$76. 80S,  640 

20,3'Ae» 

Uye do.... 

4,  8tMI.  UOO 

10.2 

30.',  r:o 

47 

2,301,120 

Oftto do.... 

08,153.000 

32.8 

2. 000,  \m 

23 

12,575.  IW 

Uarley *lo.... 

082,000 

23.  5 

41,  779 

61 

aoo.wo 

Itackwh«»t do.... 

148,  000 

0.7 

i5,:t:u< 

rt7 

«0  IGO 

PoUU>o» do.... 

10.C&0.000 

79.0 

185,427 

34 

8.037.CC0 

Tobftcoo ponnds. . 

3,  D44. 000 

088.0 

.^73fl 

7 

276  i>H} 

Uuy toni.. 

Total •.... 

4, 02S,  000 

L40 

2,875,000 

0  24 

25,116,009 

17,308.755 

160.710.290 

Indian  ooni..l»aitbol8.. 
Wheat do.... 

WlMnmiB  ..••.••. . 

20,  200,  000 
20,  083. 000 

24.8 
14.0 

1.006.685 
1.  434.  510 

84 

00 

8. 008. 000 

12.049.800 

Rye do.... 

2,468,000 

14.2 

174.418 

4.5 

1,110.000 

Oatn do... 

45,  040. 000 

33.6 

1«  371. 334 

24 

11.035.C-* 

Barley do.... 

7,  299,  000 

2:1.2 

314.  CI  M 

47 

8.43O.S30 

]luckw)ioat do 

a*.i2,  000 

8.0 

:w,  U32 

51 

iG4.a« 

J*otMtooa do — 

0,  80U.  000 

00.0 

KM.UttS 

20 

2, 5:*,  .114 

TobAOco poonda . . 

14. 360.  OUO 

070.0 

14.003 

10.2, 

1,404,7:» 

May tone.. 

Total 

2, 122. 044 

1.30 

1,033,034 

020 

ia.l6X2SS 

0,164.271 

63. 660^  00 

Indian  cor9..baahelii.. 
Wheat do.... 

Utnnigolfi 

28. 030, 000 
41. 307, 000 

33.6 
16.0 

706,840 
2. 753, 810 

33 

60 

7.797.008 
».  063,900 

Rye do.... 

476. 000 

14.8 

82.068 

39 

185^640 

Gate do.... 

30. 100.  UOO 

8&2 

1.026.136 

20 

T.2»^00l 

Barley do.... 

8,087,000 

24.2 

334.183 

35 

im*» 

Biiokwheat do.... 

68,000 

10.8 

0.340 

65 

r.4oi 

PoUtoee do.... 

ft^  970, 000 

01.0 

01.310 

27 

1,606^80 

Uay tone.. 

Total 

2.730,000 

L40 

1,050,000 

4  43 

aSSooo 

0,808.203 

68.325,120 

Indian  oom . .  basbole . . 
Wheat do.... 

, 

1  ji 

252,  GOO,  000 
31. 270, 000 

34.5 
12.0 

7, 320.  053 
2, 005, 771 

23 
55 

58,008,001 
17,198,500 

Bye do 

1.434,000 

11.0 

123,747 

38 

644.930 

Gate do.... 

78. 650,  000 

30.7 

2,145,050 

20 

16.730.000 

Barley do 

4. 051,  000 

22.3 

221,000 

35 

1.782,  MO 

BQokWbeat do.... 

210.000 

•    10.4 

20.077 

67 

1191  TOO 

Totatoee do.... 

12.518,000 

01.0 

187.503 

28 

1,806, 940 

Hay tone.. 

Total      

6,002,600 

1.40 

8,760,000 

<20 

lU  162. 500 

10. 334,  708 

118, 191,510 

Indian  com..bii8hel«.. 
\Vboat do  ... 

IliHonxl 

107,850.000 

27.600.000 

688,000 

83.0 
1L8 
11.7 

.\oo:.,03i 

2.334.760 
SO.O.'M 

20 
02 
50 

61. 441. 000 

17. 060. 000 

Itye... do  ... 

294.  l« 

OaU...., do.... 

80,774,000 

ao.7 

1,152,600 

25 

T.OBS.M0 

Barley do.... 

178,000 

2L0 

8,242 

00 

101  MO 

Buckwheat do.... 

70,000 

11.7 

0.014 

(io 

4iM9 

ToUtooe do.... 

0, 053. 000 

85.0 

78,275 

33 

tlOfc** 

Tobacco pounds. . 

16, 810, 000 

07&Q 

18. 170 

7.^ 

1.201.5W 

Uay tone.... 

Total- 

1.026,000 

L30 

1.250.000 

630 

10, 237,3*0 

10,802,042 

90,16l.i«tf 

Indian  oom..baabels.. 

*■ 

KUIM 

108,500,000 

86.0 

4,606,000 

22 

87.07fc.MO 

Wheat do.... 

34,000,000 

IIIS 

2.120.600 

4S 

1^745.:-« 

Rye do... 

6, 042,  000 

17.2 

203. 515 

35 

1.764.:uS 

Oau do  ... 

27,410.000 

H!i.  0 

7K3, 413 

23 

6.«3t;.i'* 

Barley do 

5.'>6. 000 

25.7 

21,013 

33 

IKS.  lM» 

Backwheat do.... 

21.000 

11.7 

1.700 

03 

u.si» 

Potatoes do.... 

7.402,000 

87.0 

8.\085 

46 

X  3?«i.  l«' 

Uay tons.. 

Total 

4,040,000 

1.80 

3.800,000 

4  23 

»i.»crOB 

1 

11, 670. 026 

8^03flLl»i 

lOflian  oom . .  bnabols . . 
Wheat do.... 

122, 100. 000 
28,325.000 

37.7 
14.5 

3.23.^,208 
1, 050, 28U 

18 
42 

21.97K"* 

11,  «4^:*' 

Rye do.... 

1,008.000 

10.3 

07,8«S 

33 

351,  *■ 

Oata do — 

SI.  844, 000 

83.7 

048,103 

19 

4.  ISO,  aw 

Barley do.... 

8.651,000 

21.0 

108,714 

a 

1,171.00 

Baokwheat do.... 

24,000 

1L2 

1,180 

65 

}X99 

Potatoes do.... 

4.300,000 

01.0 

47.850 

29 

l.l4Si««« 

Bay tooa.. 

Total 

2,667,500 

1.80 

1,076.000 

3  48 

•.»«,»• 

8,004.350 

■    49.7*X^ 
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TabU  thawing  Ike  product  of  ike  ceroaU,  potatoa,  iUiy,  and  ootUmf  ^o.— Cod  tinned. 


Prodaoto. 


Qnaatltj 

ptodaoedin 

1884. 


ATongtt 

yield  p«r 

Mte. 


21'amber  ol 

AOfMln 

each  crop. 


if  Vali 


.  uoper 

unit  of 

quAntity. 


Total 
TftlQatlon. 


Califoniia......  »-• 


Orogon  4 


AtVttdBw 


If  oqtaiui. 


Indian  oorn  ..l)nahela. 

Wheat do... 

Kye  ..«....••.•. .do... 

Oata do... 

Barley. .« do... 

Buck  wheat......  do  .. 

Totatoea do... 

Hay tons. 


4»  800,000 

44,320,000 

814,000 

2,140,000 

10,217,000 

2«,000 

6, 573, 000 

1, 895, 000 


80.0 
13.2 
10.8 
27.0 
28.8 
23.8 
05.0 
1.&0 


160,000 

8, 800, 000 

30,409 

70,000 

088,048 

1,210 

58,664 

880,000 


10  60 
72 
68 
88 
52 
60 
OU 

10  91 


$2,880,000 

81,910,400 

21S,  520 

810,620 

8, 4.n  Wi) 

l«s,mn 

8, 84:{,  HOO 

1 1. 382.  VM 


Total. 


5,307,940 


6!,  000,  430 


Indian  com  ..bnahela. 

Wheat do... 

Kye do... 

Oata .....do... 

Barley do... 

BnokwhcAt do... 

Putatoee do... 

Hay tona. 


164,000 

15, 462, 000 

23,000 

5,470,000 

1,289,000 

9,000 

1,885,000 

525.000 


27.8 
18.0 
16.6 
28.0 
85.0 
16.8 
110.0 
l.GO 


6,890 

858.924 

1  388 

195,850 

84,500 

r»01 

12,587 

850,000 


62 
4ri 
OT) 
30 
47 
00 
30 
10  00 


101,  6S0 

7, 421,  Wi 

14, 300 

1,041,000 

582,  KiO 

5,  400 

415.500 

0^250.000 


Total. 


Indian  com . .  bnebela. 

Wheat do... 

Oata do... 

Barley do... 

Potatoes do... 

Hay tons. 


Total.. 

Indian  com, 

Wheat 

Rye 

Oats 

Barley 

Potatoes 

fl»y 


21.000 
104.000 
251, 000 
6(«,000 
371, 000 
105,  000 


25.3 
1&9 
31.9 
28.1 
80.0 
1.30 


1,459,150 

m 

6,515 

7,858 

24.407 

4.0-10 

150,000 


193,340 


.bnshols. 
....do... 
,....do... 
....do... 
,....do. .. 

do... 

tons. 


710,000 

2,348,000 

83,000 

1.  516, 000 

188,  fKK) 

044,000 

94,900 


28.1 
20.0 
17.0 
3«.0 
20.6 
90.0 
L30 


26,300 

117,420 

1,872 

43, 312 
6.307 
7,151 

73, 000 


Total.. 

Indian  com 

Wheat 

Barley 

Potatoes.... 
Hsy 


.bashols. 
....<lo... 
...  do... 
....do... 
.....tons. 


60, 000 

275, 000 

430. 000 

65,  000 

30,000 


21.2 
13.4 
19.4 
55.0 
1.20 


274, 422 

""2,850 

20,550 

22, 141 

1,180 

25,000 


Total.. 

Indian  com 

Wheat 

Bye 

Oats 

Barley 

Bnckwhoat 
Potatoes  ... 
Hay 


.bnshols. 
....do... 
,....do... 
....do... 
....do... 
....do... 
....do... 
....tons. 


18,950,000 
22,  310, 000 

J  74.  000 

11,8I2,(!«0 

2, 800,  DiH) 

11',  000 

1, 843.  000 

616,  000 


80.0 
14.5 
20.3 
37.5 
20.8 
10.5 
95.0 
1.40 


71, 721 

46.5, 000 

1, 540, 20O 

8.575 

81. \  000 

106, 750 

1.100 

14. 128 

440,000 


Total. 

Indian  com 

Wheat 

Rye 

Outs 

Barley, 

Potatoes  ... 
Hay 


..bnsheli. 

do... 

do... 

do... 

do... 

do... 


38,  000 
1, 120.  OOO 

i4;ooo 

1, 012,  000 
303, 000 
815, 000 
162,000 


20.0 
18.0 
13.0 
80.0 
28.0 
1010 
L20 


2, 890, 753 

1,820 
59, 400 

1,074 
33,750 
12, 576 

3,000 
135,000 


Total.. 

Indian  com . 

Wheat , 

Oats 

Barley  ...... 


.bnahols. 
....do... 
....do... 
....do. .. 
....do... 


21,000 

1,872,000 

1,740,000 

74,000 

892,000 

150,000 


24.0 
18.0 
33.5 
34,7 
lO&O 
1.0 


240,620 

So 

76,240 

52,000 

2,130 

2,781 

150,000 


Sotil. 


283,990 


08 
1  00 
58 
80 
70 
8  80 


15,431,970 

14,280 
104,000 
146,580 
550,400 
250,700 
1,618,500 


2,602,400 


65 
50 
60 
40 
57 
00 
12  00 


461,500 
1,814.880 

J  0.800 
606.400 
107, 160 
380,400 
1, 138, 800 


67 
75 
55 
75 
13  50 


4, 034, 940 

40,200 
206. 250 
23C.  500 

48, 750 
405.000 


036,700 


30 
46 
37 
2.1 
37 
03 
32 
8  70 


7.'S 
72 
40 
43 
00 
55 
18  OO 


21, 01 -',3  JO 

27.  •'•  0 
8o6, 4<iO 
.'i,  04  0 
43*>.  ]m 
217,  HUO 
17:t.iJ:>0 
2, 100,  UUO 


75 
70 
3.) 
00 
06 
18  00 


3,771.210 

1.5/750 

060,  40<l 

GOO.  000 

4t.400 

163,  620 

1,060.000 


8,743,070 
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Table  showing  the  product  of  the  coreaUj  potatoes,  hay,  and  cotton,  ^-c— Contiuaod. 


SUtes. 

Prodacts. 

Quantity 

produced  in 

1884. 

Arerage 

yield  per 

acre. 

Kumbor  of 

acres  in 
each  crop. 

Value  per 

nnUof 
quantity. 

Total 
valuatkm. 

New  Mexico 

Indian  com . .  bnshels . . 

\VTieat do.... 

Oats do..-. 

050,000 
030,000 
252,000 
02,000 
33,000 
20.000 

20.1 
13.0 
20.0 
10.5 
70.0 
L80 

47,200 
68.450 
12.583 
3,170 
477 
20,000 

$0  08 
90 
42 
70 
80 

13  50 

IG46.0M 
837.c<« 
109,141] 

Barley do.... 

Potatoes do.... 

Hay tons.. 

Total 

43.400 
26,401 
031. UOO 

151,880 

2,009.640 

Indian  com.,  bnshels.. 

Wheat do.... 

Rye do..-. 

Oats do.... 

Barley do.... 

Potatoes do.... 

Hay tons.. 

Total 

Utah 

292.000 
1, 075, 000 
24,000 
050,000 
302.000 
040,000 
108,000 

2L7 
18.0 
10.3 
24.0 
23.5 
100.0 
L40 

18.473 
93.100 

2,287 
20,120 
12,841 

9.403 
120.000 

70 
82 
00 
35 
45 
33 
050 

204,400 

1,373,500 

14.400 

227,500 

135.900 

310. 204 

1,092,000 

277,224 

8.857,900 

Indian  com  .  .bushels . . 

WhdR do.... 

Rye  ..^ do.... 

Oats •■->••. ••■■■.do.... 

Barley do.-. 

Potatoes do.... 

Hay tons.. 

Total 

Washington 

105,000 

4, 118, 000 

24.000 

2,823,000 

084,000 
1,220,000 

32.7 
12.0 
1&9 
34.0 
20.4 
120.0 
LSO 

8.210 
820.300 
M20 
75,100 
25.890 
10.218 
153,000 

75 

eo 

05 
35 
45 
80 
985 

78,750 

1,470.800 

16.000 

918,060 

807,800 

M7.800 

1.145.8B 

505,210 

«.104.«a 

Wlicat bushels.. 

Oats do — 

PoUtoes do 

Hay tons- 
Total  

*•"■"*■*■■•" 

Wyoming 

84,000 

75.000 

109.000 

19,600 

10.0 

80.0 

95.0 

L30 

2,120 

2,500 

1.150 

15,000 

73 
40 

eo 

12  50 

24.810 

30,000 

08^400 

143, 7S0 

20,770 

t8i;91f 

Summary  for  each  State,  ehowing  the  product,  the  area,  and  the  value  </  each  eropfor  1884, 


Statos  and  Territories. 


Com. 


Boshels. 


Acres. 


Value. 


Whsftfc 


Bushels. 


Aerea. 


Taloa. 


Main© 

Xew  IlampshXro 

Vontiout 

Massaohusotts 

HIioUo  Island 

Connecticut 

New  York 

New  Jersey 

Ponns3'lvauia 

Delaware 

Mar.yland .^•, 

Vir^rluia 

North  Carolina  ......^. 

South  Carolina 

Georgia %... 

P'lorida 

Alabama , 

Mississippi 

Louisiana • , 

Texas  

Arkansas.  .■•■.••••••••■, 

Tennessee ..., 

West  Virginia , 

Kentucky ......•, 

Ohio 

liichigaa .•••••.••. 

Indiana.  ■•••••••••  ••■•••< 


1,002,000 

1,  286, 000 

1, 9J)9,  000 

1, 941. 000 

390,000 

1. 708. 000 

22,074,000 

10,992,000 

43.400.000 

8.975,000 

15. 237. 000 

29, 480. 000 

31. 499. 000 

13, 320, 000 

30,025,000 

3. 837, 000 

30, 107, 000 

25.510.000 

11, 007, 000 

00,200.000 

32.405.000 

05, 723. 000 

11,000,000 

71,880,000 

85, 893, 000 

20,022.000 

104,757,000 

M4,644»000 


30,  610 

38,  774 

00,  282 

67,097 

12,818 

57,000 

753. 810 

343.500 

1,403.000 

214,450 

098,400 

1, 938, 891 

2.519.927 

1. 444. 020 

2.857.700 

403, 013 

2,822,885 

1,880.000 

805.450 

8,752,700 

1. 757. 710 

8,245.082 

594, 115 

8,258.410 

2.848,004 

929,388 

8,812,812 

8,181,488 


$790,500 
977,360 

1, 299, 350 

1,897,530 
804,200 

1,149,200 
13.004.400 

5.935.080 
22.002,820 

1. 709, 250 

7.813.700 
10.508,800 
18,899,400 

9, 057, 000 
21,047,500 

3,009.000 
18,420,170 
15.810.200 

7,374,890 
87,879,800 
17,581,100 
29. 575. 350 

8,004.000 
80.908,400 
85,011.130 
10.408.800 
85.017,880 
70,8O8^M9 


020, 000 
171,000 
365,000 
19,000 


80.000 
12.729,000 
2,022,000 
20.820,000 
1.007,000 
8,200,000 
7.455.000 
4.050.000 
1,410.000 
8,180,000 


1,075.000 


5,501,000 
1,885.000 
9,820,000 
8,818,000 
18,425^000 
41,180,000 
29.772,000 


41,905 
11,015 
21, 789 
1,070 


2,193 
772,828 
156,540 
1,533,000 
04,790 
044,980 

707,290 
231,010 

487,500 


278^450 
48,000 


550,000 
248,450 
1,830,280 
81C4S5 
1,273,090 
2,001,9M 
1,804,805 
2,700^010 

mtoo^ioo 


|78^» 
205. 2M 
883.  r4 
21. 280 


30,001 

10, 819,  &^ 

1,819,  WO 

IT.  905.  >^ 

8VV.9W 

«.8S5.i«v 

4. 138.:*  J 
1,4«..V1» 
S,2E0.^h. 


1,675.010 
2S8.<W) 


4,8iiio;t 

1,753.050 
€.990.000 
2;  054. 400 
•.•14.500 

99.881.500 
«,081.») 

tkmm 
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Summargfar  each  Staie^  $howing  iheproduot,  the  area,  and  the  value,  ^«e.--Continne(l. 


states  and  Territories. 


Con. 


Bathels.  Acres.  Ysloe. 


Wheat 


Bushels.        Acres. 


Value. 


WiMonsin. 
Uumeaota. 

iowa 

Missouri... 


Nebraska 

CalifomlA  .... 

Oregon 

Kevada 

Colorado 

Arizona ...... 

Dakota 

Idaho , 

Montana...... 

Xew  Mexico.. 

Utah 

Waaliingtm .. 
Wyoming..... 


Total. 


26. 200. 000 

23,  (KM),  000 

252, 000. 000 

107, 850. 000 

168, 500, 000 

122, 100, 000 

4, 800. 000 

164,000 

21,000 

710,000 

60,000 

13,950,000 

36,000 

21,000 

050,000 

292.000 

106,000 


1,066,685 

705. 340 

7.829,652 

5, 996. 931 

4.665,000 

3.235,298 

160,000 

6,890 

830 

25,300 

2,850 

465,000 

1,820 

830 

47,200 

13,473 

8,210 


18,008,000 

7,707,000 

58,008,000 

51,441,000 

87, 070, 000 

21.978,000 

2,880,000 

101,680 

14,280 

461,590 

40,200 

4,185.000 

27,000 

15.750 

646.000 

204.400 

78,750 


20,083,000 

41, 307,  000 

31, 270, 000 

27,500,000 

84,990,000 

28, 325. 000 

44, 320, 000 

15, 462, 000 

104,000 

2,848,000 

276,000 

22,330.000 

1, 120, 000 

1, 372, 000 

030,000 

1.675,000 

4, 118, 000 

34,000 


1,434,510 

2, 753.  816 

2, 605, 771 

2,334,706 

2.J20.500 

1, 950, 280 

8,360,000 

858,984 

5.515 

117. 420 

20,550 

1. 540. 200 

59.400 

76,240 

68,450 

93,100 

826,366 

2,120 


$12. 04^  «0C 

20.  63?.  r<0  I 

17,  l»P,  :Atti 

17,  0«»,  OUC 

16^  746,  fUtC 

11,  896,  50U 

81, 010, 400 

7, 421. 760 

104.  out) 

1, 814, 880 

206.250 

10,271.800 

806.400 

960,400 

837,000 

1, 373, 500 

2,470,800 

24,820 


1,795, 528;  000 


60,688,780  640,735,560 


512,765,000 


89,475,885 


880, 862;  260 


Oats. 


StatssaadToxitoriea. 


Bnshels.         Acres.         Yalne. 


By«. 


Bushels. 


Yaln*. 


liaise 

New  Hampshire . 

Vennoot 

MMsachasetts... 
fihode  Island.... 
Conneeticat  .....< 

KewYork , 

NewJersej.  ...••. 
P«nnl7lTanlA..... 

Delaware 

Harylaad 

Virifinia 

Korth  Carolina.., 
Spnth  Carolina.... 

lloridA , 


Mississippi.... 

Lonisiaoa 

Texas 

Arkansas....... 

Tennessee 

West  Virginia.. 

KentaekT 

Ohio...?. 

Michigan 

Indiana......... 

lUInols 

Wisconsin ...... 

Minnesota.  •••.. 

Iowa .., 

UlsAonri 

Kansas 

Nebraska 

CaJifomia 

Orecon 

Nerkda 

Colorado........ 

Dakota 

Idaho 

Montana 

New  MecKloo.... 

Utah 

Washington.... 
Wyomlnjr 


2,428,000 

093,000 

3, 625, 000 

717,000 

161,000 

1.  T12, 000 

41, 145, 000 

2,735,000 

85,027,000 

482,000 

1.960,000 

6,418,000 

4,622,000 

8.545,000 

6^270,000 

494,000 

6,015,000 

3,048,000 

404,000 

10,527,000 

8,542,000 

7.690.000 

2,212.000 

7,865.000 

23,419,000 

19. 990, 000 

21,742,000 

98, 153, 000 

45,940,000 

86. 100. 000 

78, 650, 000 

80,774.000 

27,419,000 

21, 844, 000 

8, 140. 000 

5,470.000 

251,000 

1, 516, 000 

11,812,000 

1,012,000 

1, 740, 000 

252,000 

650.000 

2,623,000 

75.000 


83,733 

80.588 

103, 530 

23,560 

5,t*82 

37, 512 

1, 871,  580 

129.564 

1,253,868 

20,580 

110,000 

621,280 

617, 646 

894.250 

702;614 

52.560 

405,830 

848,040 

85. 119 

478,510 

228,440 

668,805 

130,225 

427,430 

886,400 

597,864 

724,736 

2,990,983 

1,371,884 

1,025,136 

2,145,959 

1,152,590 

783,413 

648,193 

79.600 

195,850 

7,858 

43, 312 

815, 000 

33,750 

52,000 

12,583 

26,120 

76,100 

2,600 


11,044.040 

446,850 

1, 450, 000 

322,050 

75,670 

467, 040 

14.400,750 

1,011,950 

12,259.450 

168,700 

693,000 

2,695,560 

2,126,120 

1.772,500 

8,673.900 

296,400 

2,758,250 

1,737,360 

234,820 

4.,  421, 340 

1,593,900 

8,225,600 

862,680 

2,762.750 

6,701,510 

6,797,100 

6,870,340 

22,^5,190 

11, 025. 600 

7.220.000 

15,730,000 

7.603,600 

6, 032, 180 

4, 150, 360 

816,620 

1, 641, 000 

145,580 

606,400 

2,716,760 

435,160 

609,000 

105.840 

227,500 

918,060 

80,000 


82,000 

80,000 

ft    88,000 

*  393, 000 

16,000 

353,000 

2,060,000 

1,024,000 

4,090,000 

7,000 

821,000 

828,000 

867,000 

82,000 

145,000 


2,400 

8,818 

6,854 

25,306 

1.886 

29,893 

289,268 

103, 518 

406,241 

867 

20,204 

61,845 

65,551 

8,285 

27,085 


(^800 
26,400 
62,480 

818,830 
12,000 

254,160 
1,669,500 

686,080 

8,617,600 

4,560 

208,650 

210,760 

203,600 
82.000 

174,000 


83.000 

5,000 

8,000 

50,000 

28,000 

200.000 

158,000 

846,000 

827,000 

238.000 

250,000 

4,896,000 

8,468,000 

476,000 

1,484,000 

588,000 

6^042,000 

1.098,000 

314,000 

22.000 


6,050 

840 

1,260 

5,544 

4,198 

86,137 

18,106 

96,234 

86,869 

22,802 

25,611 

802,129 

174, 418 

82,069 

123,747 

50,054 

293,515 

67.885 

80,409 

1,838 


41,250 

6.000 

0,600 

40,120 

20,400 

146,800 

114. 750 

51>7,C00 

183, 120 

132, 810 

138,240 

2,301,120 

1, 110, 600 

185.040 

544.020 

204, 000 

1, 764, 700 

331,  SCO 

213, 520 

14,300 


83,000 
174,000 
14,000 


1,872 
8,575 
1,074 


19,800 

64, 380 

6,600 


24,000 
24,000 


2,287 
1,426 


14,400 
16,600 


Total. 


683,628,000 


21,800,017 


1^628;  470 


28,640,000 


2,843,068 


14.857,040 
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states  and  TonitoriM. 


Barley. 


Boahcle. 


▲enc         Talaeb 


Backnrlieat. 


Baehok.        Aoree. 


Talu«. 


Maine 

Ni-w  nanipMliire. 

V»*iiu«iit 

M.tiiMiir.iiu'etti... 
kluxto  Uland.... 

C<iiiite4-ticut 

N.w  r«rk 

NoM' Jersey 

PcuiisylrauU.... 

Dttiawurt) 

Maryland 

Vlrfdnia 

North  Carolina... 
South  Carolioft... 

Georgia 

AIa1>aiiia 

Texas 

Tennessee 

West  Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana , 

Illinois 

Wisconsin 

Minnesota , 

Iowa'. 

Missouri 


a6A,000 

70.000 

265,000 

7ft,  000 

20,000 

14,000 

7, 967. 000 

4,000 

673.000 


11.  IM 
8.746 

11,481 
3,248 

354,085 

254 

20.720 


1103, 450 

57.700 

177,650 

63,750 

17,200 

10,500 

6, 251,  020 

2.  720 

378,180 


Kebntoka.... 
Califomia.... 

Oregon 

Nevada 

Colorailo , 

▲rlsona 

Dakota 

Idaho , 

Montana , 

New  Mezioo.. 

Utah 

Washington.. 

Total... 


7,060 

17,000 

8.000 

18,000 

23,000 

7,000 

124.000 

46,000 

11,000 

450,000 

085^  000 

1,101,000 

443,000 

082,000 

7,290,000 

8. 087, 000 

4, 051, 000 

178,000 

656,000 

8, 551. 000 

16.217,000 

1,280,000 

A8,000 

188,000 

430, 000 

a,  860, 000 

863.000 

74,000 

62,000 

802,000 

684,000 


1,163 
268 

1,213 

1,666 

040 

7,836 

3,081 

567 

20,594 

86,894 

60.857 

20.530 

41,779 

814,610 

834,183 

221, 990 

6,242 

21.618 

168,714 

688,048 

84,500 

24.497 

6,807 

22,141 

106,750 

'  12,576 

2,139 

3,176 

12.841 

35.806 


4.000 

2.^ 

18,000 

23,100 

7,700 

86.800 

33.120 

8,250 

275,400 

600,890 

627,570 

252, 510 

600,820 

8, 430, 580 

2,830.450 

1,732,850 

106,600 

183,480 

1,171,830 

8,432,840 

682,880 

550,400 

107, 160 

236,500 

1,058,200 

217,800 

44,400 

48,400 

135.000 

807,800 


860,000 

77,000 

801.000 

87,000 

1,000 

184.000 

4, 249. 000 

445.000 

3,207.000 

7.000 

185.000 

306.000 

49.000 


21.1i» 

4,090 

17,H62 

5.SKH 

130 

11.0K7 

308.350 

35.026 

258,010 

437 

10,670 

16.587 

5.506 


61,208,000 


2,608,818 


129,7 


779,170 


83,000 

283,000 

18,000 

98,000 

441,000 

80,000 

141,000 

882,000 

68,000 

210,000 

70,000 

21,000 

34,000 

38,000 

9,000 


5,303 

82.776 

1,225 

11,500 

83.491 

8.560 

15.338 

S6.U{2 

6,349 

20,077 

6,014 

1.790 

2.190 

1,319 

561 


12,000 


1.100 


ll,U6LO0O 


4«.2»'1 
ISiS.fi'* 
te.b*' 

l,«ft>,Jf" 

141. 5tf 


203.  X' 
»4,»' 

».lft 
Iti,^ 

119.7W 

41000 
13,2»> 

ii» 


T.W 


870,401        6,5llLO 


States  and  Tairitories. 


Potatoes. 


H^y. 


Bushels. 


Aeres. 


Tahie. 


Tons. 


Talaa 


Maine 

New  Hampshire. 

Vermont 

Mfuf  saohnseitf  *  •  . 
Khode  Island.... 

CoDnocttcut , 

New  York 

New  Jei-M^y , 

Pennnylvauia...., 

T)el.iware , 

Marvland , 

Virginia , 

North  Carolina..., 
Sonth  Carolina... 

Georgia 

Florida , 

Alsbama .., 

MiMiAAippl 

Lonisiana 

Tftxas 

Arkansas , 

X  eiineasee.a.. .... 

West  Virginta .... 

Kentucky  ...••••• 

Ohio.. .7. 


5,842,000 

2,568,000 

8,482,000 

8,154,000 

643,000 

3,665,000 

88, 904. 000 

8,450,000 

16.837.000 

236.000 

1, 412, 000 

3,061,000 

1,260,000 

224,000 

615.000 

180,000 

686,000 

608,000 

472,000 

666,000 

875,000 

3,800^000 

1,898,000 

8,788^000 

13,090,000 


60,228 

27,084 

85.528 

83,916 

6,496 

31.544 

860.682 

40,114 

192,203 

4,141 

20.176 

34,850 

19,997 

8,725 

9,175 

1,998 

9,081 

8,305 

6,056 

8,708 

12,147 

88,561 

86^291 

61,067 

161,100 


$2,687,820 

1, 181, 280 

1,823,160 

3,050,100 

450,100 

1,533,000 

18,222,560 

1, 807. 500 

6, 871. 430 

132, 160 

706,000 

1,183.550 

693.000 

179,200 

639,600 

198,000 

636,000 

520,200 

896,480 

587,700 

668,750 

1,195,000 

984.860 

1491.800 

6,077,800 


1,039.760 

3,083.956 

585,058 

615,851 

955.238 

065.838 

550.133 

611.299 

69.657 

69.6S7 

459.766 

574.707 

6,458,874 

4.  ••2, 136 

616,920 

614,100 

8,253,748 

3,711,457 

48,656 

46.655 

3U.872 

383,620 

366.389 

381,838 

105.888 

81414 

8.738 

X996 

19.668 

U,18» 

274 

311 

13.058 

10,883 

12.518 

9,626 

47.810 

9^m 

84,788 

70.  m 

83,170 

34,761 

317,810 

161 OOT 

360,846 

S3i,M 

861,000 

in,689 

1,18^000 

X490,m 

$12. 614. 5ft 
7.&AT54 
ll,45X«» 
9.  «??.::* 
1.2(K^« 
7.rt«.»-- 
68.23  *:• 

89.  <  41.  -^• 

6-1.  It. 

4. 0*  Ti! 

4.  :»•♦*'• 

l.l?i  ^' 

47.  «r. 

261,  W 

154. »-« 

8P.»!« 
41«.:<4 

I6rr:« 

t9M4» 

8.I21W 

81.8»« 
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Summary  for  each  State,  ih<ncing  theproduotf  the  area,  and  the  value,  <fo. — Continaed. 


States  and  Territories. 

Potatoes. 

nay. 

• 

Bashels. 

Acres. 

Value. 

Tons. 

Acres. 

Valne. 

MichSnn 

13.102,000 

7,01^000 

10, 600, 000 

0,800,000 

0.570,000 

12.518,000 

6.653,000 

7,403,000 

4.300.000 

6,673.000 

1,380,000 

871,000 

044,000 

00,000 

1,342,000 

315,000 

202,000 

83,000 

MO,  000 

1,220,000 

100.000 

146.582 

02,305 

185, 427 

108,065 

01,310 

137,563 

78,275 

85,085 

47,856 

68,664 

12,567 

4,640 

7,151 

1  180 

14,188 

3,000 

2,781 

477 

0,403 

10.218 

1,100 

$3,208,000 

2,455.250 

3.637.660 

2,550,340 

1,506.380 

3, 605, 040 

2.105.400 

8.330,000 

1, 240. 610 

3,343.800 

415,500 

250,700 

886,400 

48,750 

420,440 

173,250 

163,520 

26,400 

310, 200 

807,800 

65,400 

1,7^1,(127 
2,  010.  UOO 
4.  025.  000 
2. 122,  944 
li,  730,  m 
f.,  0*i2,  MO 
1,0-Ai)00 
4,1M0,  000 
2,  :.C7,  500 

i,:ii'M)00 

r.25,  000 

:-'  m 
m 

XX) 

<        )00 

1     m 

]     m 

m 

1     m 

J       100 

l:',.100 

],  243,  not 

1,  440,  UQO 

2,  87  S  (KW 
l,6:j.i,  i»4 
l.ic.o,  iWK) 
;i.  7:,o.  (KM) 
1,2.X(K)0 
:i.  hoo,  iK)0 
l,!f7.-,  000 

Wi),  <J00 
nr.o.  iKK) 
-"   KM) 
100 
100 
KM 
KM 
KM) 
KM) 
KM) 

m 

K>,.KM) 

$10,075,013 
14,71fl.R0U 
25.1H»,(MK) 
13,  KB.  263 
12,  0D3,  MNI 
21,202  500 

Iiidia£i 

IlUnole 

WisflonciD  .•..•■■•■•>*. .ax 

lUnaeiiota .....,..«* 

Iowa 

Mtaefnirl 

10, 2.^,  SOU 

20,806,200 

8. 034, 0(K) 

14,882,450 

0,250.000 

1, 618. 500 

1,138.800 

405,000 

2.270.200 

2.100.000 

1,050.000 

Kabmm..  >>•••.- ■..■■ 

Nebraska 

f5*lifrnila.......r    --T 

Orsfon • 

llSTaQA  •■>•>■■•••■••>«•■•■ 

Oolorado  ■••••••••••«>•■>•• 

AliMRUk..^ 

DakotA 

Idalio ^ 

Mmtana ,.. ....... ..t.t-— 

Hew  Mezloo 

851,000 

Utah    .,--r 

1,002,000 
8,140.820 

Wafihlnfftm . . . . . . . .« . .  a  ■  ■  ■ 

Wvnmtma 

248.750 

TMil 

100,048,000 

S.  220. 080 

75,524,200 

48,470,400 

88,071,503 

380,180,800 

BtataaandTerritoriM. 

Tobacoa 

Cotton. 

Pounds. 

Acres. 

Yalua. 

Bales. 

Aores. 

Tslne. 

180.000 
8,715,000 
0,481.000 
8.182,000 
84,148,000 
81,205,000 
00,703,000 
84,808.000 

06 

2.780 

8.064 

5.880 

25,001 

41. 811 

140.406 

60,600 

$16,048 
4^3,230 
1, 175, 644 
070,440 
8,580,015 
2, 281, 615 
7.882,402 
4,006,670 

f>pp<»otlaBt 

If ew Tork  ...■••.«■•■•.•-• 

Pennsjlranla 

Ytr|dBla ».••••••.•.. 

Rmith  Oan>lfiia...........T 

. 

13,500 
404,100 
511,800 
807,400 

57,300 
048,700 
883,200 
485,200 
005,400 
081,400 
813,800 

40,808 
1,001,0M 
1.710,128 
2,058,030 

268,111 
2.740,041 
2.302,447 

022,581 
8.180,068 
1,250,858 

816,078 

$508,888 
17,063.211 

28,287,000 
85, 141, 278 
3,151,500 
20.802.005 
80, 430, 048 
21,420,432 
45, 330, 510 
23,711.008 
14, 168,  MO 

Qeonria.. .....••.•...••... 

Mladsslirpl 

■r  -— .-i--5^ 

TflTSS 

Arkansas.. 

1,111.000 
31,802,000 

8.848.000 

208, 002,  (KM) 

20.340,000 

0.818,000 

3,044,000 
14,800,000 
10^810,000 

8,672,000 

i'iio 

45,048 
4,140 
276,130 
35,083 
12,812 
5.736 
14,663 
16.170 

8,610 

88,'325 

2,107.440 

224,028 

15,651,900 

2,113,128 

624,306 

270,080 

1, 464, 720 

1,201,500 

440,040 

Xsnnessse  •«•«••■••••■•••• 

WestTirgiBia 

KentaokT  .......... ....t- 

***                                  ' 

Ohio - 

Tfi^lAfliA 

Viseofisin  ................ 

MIsaoarl  

* 

▲11  other  SUtee  sad  T«r- 
ritories,  inolading  Mis* 
souri  for  cotton 

80.200 

70,020 

1, 304.  (MO 

ToUl 

541,504,000 

724.668 

44, 100, 151 

5,682,000 

17,480,012 

253. 003. 3«0 
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Table  ihowing  the  average  yield  per  acre  and  the  price  per  hushelt  pound,  or  ton^efjen 

produeiefor  (he  year  1884. 


Com. 

Wheat 

Kys. 

Oats. 

Barley. 

Stotos  and  Territorios. 

Bnsh- 
eU. 

Price 

pep 

bushel. 

Bnsh* 

els. 

Price 

per 

bushel 

Bush, 
els. 

Price 

per 

bushel. 

Bush- 

eU. 

Price 

per 

bushel. 

Bnsb* 
eU. 

Maine 

84.7 
83.2 
83.2 
84.0 
80.4 
81.0 
30.1 
82.0 
8L0 
1&5 
21.8 
15.2 
12.5 
0.2 

las 

0.5 
13.0 
18.5 
12.7 
l&l 
1&6 
20.8 
20.0 
22.1 
80.0 
28.0 
21110 
80.0 
24.6 
83.6 
34.5 
S3.0 
30.8 
87.7 
80.0 
27.8 
25.3 
28.1 
2L1 
80.0 
10.8 
25.8 
20.1 
2U7 
82.7 

10  75 
76 
65 
72 
78 
05 
60 
54 
52 
43 
48 
56 
60 
66 
70 
80 
01 
63 
67 
62 
54 
45 
56 
48 
41 
40 
84 
81 
34 
88 
23 
26 
22 
18 
60 
62 
68 
65 
67 
80 
75 
75 
68 
70 
75 

15.0 
14.7 
16.8 
17.8 

$1  23 
1  20 
1  C6 
1  12 

1&3 
0.1 
13.8 
15.5 
1L5 
110 

n.i 

9.0 
10.1 
&2 
ILO 
&3 
&0 
&0 
&4 

71 
81 
75 
72 
63 
67 
64 
66 
66 
67 
80 
1  00 
1  20 

29.0 
82.5 
85.0 
80.4 
27.4 
29.6 

sao 

2L1 
27.0 
23.4 
l&O 
10.3 
7.5 
0.0 

&e 

0.4 
12.4 

&8 
1L6 
22.0 
1&6 
1&6 
17.0 

Vo 

33.4 
80.0 
82.8 
8&5 
3&2 
9&7 
2&7 
3&0 
8&7 
27.0 
2&0 
SLO 
8&0 

40 
45 
47 
42 
85 
37 
85 
85 
85 
43 
46 

2L8 
20.8 
211 
211 
24.3 
22.2 
22.5 
15l7 
2L4 

*?1 

tfevr  HampBhirs ....... 

Vermont  .  ....■••■•••. 

07 

Maanachusetts 

bS 

Rhode  laland 

H 

CoQOccticnt  .....••••«. 

16.4 
16.5 
13.0 
18.6 

ia6 

12.8 

tl 

6.1 
6i4 

1  00 
85 
00 
86 
85 
83 
80 
80 
1  05 
106 

75 

No\T  York 

CO 

Now  Jernoy... ......... 

€8 

« 

I>t)lavrare....  ••••...... 

Marvland  ...•..>■••«.. 

27.0 
14.6 
11.2 

74 

VlrKlnia 

7fl 

North  Carolina 

» 

^uth  Carolina  ........ 

SO  •     14.0 
57  ;     11.  S 

I  90 

Goorcia 

103 

l^loriaa  .....•>•>■••.... 

00 
55 
57 
68 
42 
45 
42 
88 
■     35 
29 
29 
27 
23 
24 
20 
20 
25 
22 
19 
3d 
80 
68 
40 

Alabama 

6.0 
6.0 

1  00 
1  00 

&4 
&0 
&8 
10.6 
&7 
&0 
&5 
&8 
&0 

ia2 

10.0 
1&2 
14.1 
14.8 
1L6 
1L7 
17.2 
1&3 
10.3 
1&4 

1  26 
1  20 
1  20 
68 
05 
1  70 
75 
60 
56 
57 
64 
47 
45 
88 
88 
60 
36 
82 
68 
66 

1&8 

1  u 

Alisaiaaippl 

Lou  ialana... •..•••...•. 

"i&i* 

Texaa  ....•■••••■••.••. 

10.0 
7.6 
7.0 

lao 

10.0 
15.8 
16.5 
12.5 
1L6 
14.  U 
15.0 
12.0 
11.8 
16.5 
14.5 
18.2 
l&O 

lao 

20.0 
18.4 
14.5 
l&O 
18.0 
13.6 
l&O 
12.6 
l&O 

87 
83 
76 
80 
74 
75 
74 
67 
63 
60 
50 
55 
02 
45 
42 
73 
48 
100 
56 
75 
40 
72 
70 
00 
82 
CO 
73 

70 

Arkansas  ■••■■■•■■••■. 

Tenneatee ..•••••. 

14.9 
114 
218 
2&7 
3L6 
21.6 
215 
2X2 
24.2 
218 
2L6 
25.7 
SLO 
216 
^8&0 
'2&1 
216 
11 4 
2&8 
2&9 
84.6 
1&6 
215 
2&4 

72 

Weat  Yirxiiila 

75 

Kentncky 

«D 

Ohio 

n 

Michiiran  ..••....••.•.. 

57 

Initial 

$7 

Illinois 

51 

Wiaoonsin. ............ 

47 

MlnnesoU 

85 

Iowa .•••.••.••... 

35 

Mlsaourl 

80 

Kansaa  .......a......... 

a 

Nebraska 

33 

California 

K 

Oreson  ...•••••.•••.... 

47 

Kevada 

» 

Colorado 

Arizona ............... 

iio 

60 

57 
S5 

Dakota 

20.8 

l&O 

87 
40 

87.6 
80l0 
3&6 
2&0 
24.9 
84.0 
80.0 

23 
43 
85 
42 
85 
85 
40 

37 

Idaho 

» 

Montana 

m 

Nflw  Mexioo 

79 

Utah 

10.5. 
1&8 

00 
66 

45 

Washington 

4S 

Wvominr  .... .. 

25w8 

8&7 

l&O 

64.6 

12.2 

6L0 

27.4 

28 

216 

4&1 

Bnokwheat. 

Potatoes. 

Hay. 

Tobacco. 

Oott 

SB. 

States  and  Terri. 
torlss. 

Bosh- 
els. 

Price 

per 

bosbel. 

Bosh, 
els. 

Price 

per 

bosheL 

Tons. 

Price 

Pounds. 

Price 
pound. 

Bales. 

Maino •••.. 

17.0 
18.4 
1«.0 
18.1 

7.0 
12.1 
13.8 
12.7 
13.4 
18.0 
12.0 
12.4 

8.8 

$0  55 
60 
65 
80 
MO 
70 
56 
65 
58 
55 
70 
70 
70 

97 
OS 
06 
03 
00 
81 
04 
86 
85 
57 
70 
60 
68 
00 

m 

88 
65 
70 
60 
80 
05 
80 
66 
80 
65 
65 
80 
104 

.96 

.95 
LOO 

.90 
LOO 

.80 
LIO 
L20 
L20 
LOO 
LIO 
LOO 
LOO 
LOO 
LIO 

12  00 
17  60 
17  80 

17  00 
12  50 
14  75 
12  00 
14  00 
12  06 
12  00 
10  60 
1170 

18  80 

Cbmi. 

Oratr. 

New  IlaropsUro.... 
Vermont  ........... 

L417 

1L8 

M  HHxacii  n  AAttii 

L361 

12.3 



KlioUti  inlitud...... 

Con iioctiout 

1.176 
L616 

114 

110 

v«»w  York 

Now  Jersey 

PtfimsylTania 

Delaware.. 

1.814 

1&6 

Maryland 

748 
667 
601 

7.8 
7.4 
1L6 

vir2nS:::::;.;::.. 

.88 
.89 
.17 

81 

North  Carolina 

South  Carolina 

13 

OS 

Qsotsift.  •■■■••••«••• 

•■• 

.... 

•  a. 

....a 

*••..••■• 

It 

Digitized  by 


Google 


BEPOBT   OF   THE   STATISTICIAN. 


365 


Table  showing  Ihe  average  yield  per  acre  and  the  price  per  hnehel,  pound,  or  ton,  of  farm 
prodwiiafor  the  year  18&4— Continued. 


Bnekwbeat. 

PoUtoee. 

Hay. 

Tobaooo. 

Cotton. 

Sutes  KDd  Torri- 
toriM. 

Baah. 
ela. 

Prioe 

per 

baaheL 

Biiah. 
ela. 

Prloe 
per 

boahel. 

Tona. 

Price 

Poanda. 

Price 

per 

pound. 

Balea. 

Price 

per 

pouud. 

Fbrid*   .••• 

90 
70 
72 
78 
65 
73 
62 
72 
73 
75 
90 
76 
79 
90 
01 
01 
85 
87 
91 
05 
110 
80 
90 
55 
95 
105 
105 
69 
100 
180 
05 

$110 
1  00 
87 
84 
05 
65 
50 
52 
40 
43 
25 
33 
34 
26 
27 
28 
33 
45 
29 
60 
30 
70 
60 
75 
32 
55 
56 
80 
33 
30 
GO 

L80 
1.20 
L30 
1.80 
1.20 
1.30 
1.20 
1.10 
1.80 
1.30 
1.40 
1.40 
1.40 
1.80 
1.40 
1.40 
1.80 
1.80 
1.90 
1.50 
1.50 
1.30 
1.30 
1.20 
1.40 
.1.20 
l.OO 
1.30 
1.40 
1.50 
1.80 

12  35 

11  00 
10  25 

12  75 
12  00 
10  00 

9  75 

10  00 

9  75 

7  80 
6  24 
620 
4  43 
420 
6  80 
4  23 
3  48 

10  31 
10  00 

8  30 

12  00 

13  50 
8  70 

13  UU 
13  00 
13  50 
650 
935 
12  60 

CenU. 

.21 
.21 
.37 
.5.t 
.81 
.42 
.38 

Oentt. 
*9. 1 

AlnbMna 

9.3 

MiMinippi 

U.'A 

T/onlaiaiuT  ....•*.... . 

9.2 

TffXM..  ■.>->•-•■-«.. 

0  0 

ArkanMM  .•■>«•.■-■> 

5U8 
607 
505 
756 
816 

7.5 
7.0 
0.0 
7.5 
7.2 

0.2 

TflpnewMw  .'.*.««-r..i 

6.2 
8.6 
9.8 
&5 
13.3 
9.3 
9.6 

a9 

10.7 
10.5 
11.8 
11.7 

n.3 

23.0 
l&O 

10  68 
Ti 
70 
70 
60 
67 
67 
51 
5.-1 
57 
60 
G3 

60 
60 

9.3 

\7mi  VirsinU 

Keutacky  ....••.... 

Ohio          .  .....  • 

Michiean. 

727 
688 
97V 

6.7 
7.0 
1U.-J 

lUiaois  ....•••.•••.. 

• 

W^ilKtfMlSill  ^  >....>■ . 

Mi^ne^fAfA ,,- 

Iowa         .  ..... 

Miaaonii 

978 
426 

7.0 
12.0 

Kanaan  

'   

Nebrftckft 

California..... 

Oregon  •......•.•... 

Colorado ............ 

Arizona........ 

Dakota 

10.9 

63 

< 

Idaho.^ 

Montana. 

rNew  Mexioo 

Utah  

Waaliinstoii ........ 

Wyoml"n£ ,  -  -  „  ^.-, ,, . 

Arerage 

12.6 

5&9 

85.8 

39.6 

L26 

8  17 

747.2 

8.2 

.83 

9.2 

*  TTplaud  only. 
Talle  ihowing  ihe  average  eaeh  value  per  acre  of  farm  products  for  ihe  year  1834. 


State*  andTer. 
rltoriea. 

Com. 

WTieat 

Rye. 

Oata. 

Barley. 

Buck, 
irheat. 

PoUtoea. 

Hay. 

Tobacco. 

Cotr 

ton. 

Maine 

$20  02 
25  21 
21  55 
24  48 
23  73 
20  16 
18  05 
17  28 
16  11 
797 

10  47 
8  53 
750 
627 
758 
760 

7  93 

8  87 
852 
996 
997 

9  11 
1183 

9  49 
12  30 

11  20 
980 

$18  74 
17  67 
17  59 
19  88 

"i8*42* 

14  01 

1170 

1167 

9  03 

10  63 

6  41 

589 

6  39 

6  74 

Ill  96 

797 

983 

12  68 

866 

•865 
6  98 
663 

6  44 

5  81 

7  12 
4  24 
448 
886 

6  42 

112  47 
14  61 
14  01 
13  60 
12  80 
12  45 
10  50 

7  81 
9  78 

8  20 
630 
4  84 
8  44 
450 
509 
664 
680 
499 
6  67 
924 
698 
667 
663 
644 

8  13 

9  70 
8  10 

$15  88 
15  42 

15  40 

19  63 

20  87 

16  61 
14  83 
10  71 
14  15 

"ii'ii' 

10  23 
10  63 
14  85 
18  87 

|0  35 
985 
10  95 
12  92 
635 
8  46 
7  72 
826 

7  18 

8  81 
8  85 
8  65 
6  13 

^4  62 
43  70 

37  24 
60  45 
69  29 
48  60 

38  60 

47  30 

83  15 
31  91 
34  99 
33  00 

84  6G 

48  11 

69  71 
99  lU 

70  04 
62  64 
65  48 
6175 
46  82 
81  00 
87  44 
29  20 
31  50 
22  60 
26  60 

$11  04 
12  35 

12  00 
15  75 
17  30 

13  00 

13  75 
17  70 

14  40 
14  00 

14  21 

15  00 
.13  78 
1.)  tw 

17  29 
24  67 

16  06 
16  06 
14  W 

12  30 
16  57 
14  40 
1100 

13  68 
13  00 

18  65 
10  82 

New  Hampablre 
VermoDi    

|IC7  17 

Hanaaohnaetta.. 
Khoilif  I»land  ,  r . 

160  02 

KewYork 

Neir  Jeraey 

PonnsylTaaia. .. 
DeLivare  ...... 

U5  79 
181  85 

137  93 

Uarjrlaod 

Ko^Cawiina'! 
Snath  Caroliaa.. 

51  h 
4'J  .'J'i 
57  GO 

16  •& 
12  fff 
11  KH 
11  7fi 
In  1K> 

Kl«»rtna  !...... .. 

Alahama, 

602 
495 

706 
583 
889 
7  81 

11  47 

12  21 
885 

6  81 

7  14 
762 
734 
700 
405 
684 
627 
497 
582 
542 

1186 

liJaaiaaippi 

Iti  4a 

'Si  Ti 

T«x.aa..... 

1108 

14  I'li 

A  rkansaa ....... 

88  14 
48  78 
54  21 
56  68 
58  73 

18  %l 

1  enneaaee 

W^eatyirglida.. 

Kentvcky 

Ohio 

10  75 
14  55 
18  87 
16  29 
12  84 
12  30 

423 

622 
686 
597 
796 
626 

17  35 

Micbigan 

Indiana 

48  73 
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Table  thotcing  the  average  oaah  value  per  acre  of  farmproducte  for  the  year  1881 — ContM. 


Stalee  and  Ter- 
ritoiiee. 

Com! 

Wheat 

Uye. 

Gate. 

Barley. 

Back, 
wheal. 

PotaUioa. 

nay. 

ToliaeivL 

Illinois 

^O.'IO 
8  35 

11  06 
703 
8  58 
8  13 
6  70 

18  00 

17  ?6 

17  20 

18  24 
14  11 

900 

14  84 
18  08 
13  60 

15  17 
24  58 

•7  81 
8  40 
7  50 
600 
730 

7  43 
6  10 
0  50 

8  64 
18  86 

11  20 
10  04 

6  67 
13  58 

13  60 

12  23 

14  75 

7  57 
U  71 

07  63 
637 

5  70 

4  40 
587 

6  01 

5  21 

7  02 
10  60 

'"io'58* 

$7  55 
804 
7  04 
7  83 
667 
7  70 
640 

10  26 
840 

16  53 

14  00 

$1199 

•10  00 

8  47 

7  81 
12  06 

8  40 
605 

12  26 

16  88 
22  47 
14  83 
10  08 

9  01 

17  32 
20  76 

18  66 
10  58 
1180 

16  46 

4  50 
.    5  60 

5  90 

6  08 

7  35 
6 '.10 

13  78 
963 

**'i'87' 

126  86 

23  40 

24  57 

25  48 
28  05 
30  15 

26  89 
57  00 
83  01 
55  07 

54  03 
4131 
80  40 

57  76 

58  80 

55  86 
82  90 
86  00 
66  87 

$8  74 
806 
6  20 

5  07 

8  10 
550 
4SS 

15  47 
15  00 
10  79 

15  60 

16  20 

6  18 

15  60 
18  00 

17  56 

9  10 
14  03 

16  25 

$48  13 
99  110 

""74'ii 
SLIB 

Wlftconsia 

MinnesoU 

Iowa ..».. 

MlBsoarl 

KamM 



Kebraaka 

California 

Nevada.., 

Colorado 

Arizona ....  •■■. 

l>akoU 

Idaho  

7  51 
5  21 

'"i'w 

10  84 

863 
12  80 

11  71 
841 
8  71 

12  22 
12  00 

•*^— 

MouUna 

Mew  Mexico.... 

Utah 

Waahington.... 
Wvomins 

Arerafie.. 

0  19 

838 

634 

768 

U41 

745 

8100 

10  27 

&  $4  j  14  56 

A  gevieral  ewamarg  ekovAng  the  eeHmaM  quaniitiee,  numher  of  acree,  and  aggregeiU  vohu 
of  ike  erope  of  ike  farm  in  1884. 


Prodncta. 

QuanUtypio. 
dnoed. 

Namber  of 
acrea. 

Talne. 

Indian  00m 

Wheac.  X .................... .. 

boshela.. 

do.... 

1,795,628.000 
512,766,000 
28.640,000 
583,628,000 
61.808,000 
11,116,000 
100, 642, 000 

^     60.683,780 

89.476,885 

2,843.063 

21. 300, 017 

2.608,818 

870.403 

2,220,080 

$•40,735,960* 

880,86t8» 

14.e5T,M 

161.538.471 

29,n9.1W 

6.549.8:0 

Ry© 

do.... 

cSto:::::::::::::::::::::::;:: 

Barley 

....  ............  .ClOa  •  .  • 

do.... 

............. ....do.... 

Potatoea 

.•.•••........  ...do.... 

76, 524. » 

TflfAl 

8.188,622,000 

138, 513, 746 

l,a08^  886,814 

tona.. 

JUy 

48,470,460 

541,604.000 

5.682,000 

88,571,593 

724.068 

17.439,612 

89«.138.3» 
44.160.IS1 
2S3,993.28» 

ToSaoeo 

Cotton 

poonda.. 

..Ulee 

Grand  total 

195,240,619 

i,oHm» 

Table  ehowing  the  average' yield  and  ctteh  value  per  acre,  and  prioe  per  unit  of  quantity  e] 
farm  prodvkoie  for  the  year  1884. 


rrodneta. 

peraere. 

Average 

price  per 

unit  of 

quantity. 

Areraffe 

valne 
peraere. 

Produota. 

per  acre. 

ATeraga 

pfloeper 

unltof 

qnantilir. 

▼alM 
peraan^ 

Inilinn  oom.bnnboU. 

Wheat do.... 

lfy« do — 

Oau do.... 

Itorley do.... 

2&8 
13.0 
12.2 
27.4 
23.5 

$0  85.7 
04.5 
51.0 
28.0 
4a  7 

$8  19 
838 
634 
7  58 

U41 

Backwbeat  bnsbela. 

Potatoea do  .. 

flay ....tona.. 

12.6 
85.8 
1.26 
747.2 
.33 

$0  58L9 

38l6 

8  17 

8.8 

t.1 

$7  45 

84  00 

To1)aooo...poanda.. 
CUtun balee.. 

M8I 

'Perponnd. 
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FARM  AKIMALB. 

Table  ih^win^  the  mtlmal^d  numb0r  of  oiiiiiiali  on  fanM,  lotal  value  ^  oaek  Idrnd,  and 
average  pHoo,  January,  1885. 


SUtM  aad  TerritoriM. 


Horses. 


Mules. 


Knmber. 


▲yers£e 
priee. 


Talne. 


2f  amber. 


▲rerege 
price. 


Talue. 


Maino 

Now  llampshlfe 

Veniujnt 

MuiMchnsette... 
Rhode  Itlend..., 
CoDneotioat ..... 

Now  York 

Xew  Jersey , 

PenntylysiiiA.... 

Detawsre 

ICaryland 

Virginia , 

North  Csrolln*  ., 
South  CeroUn*.., 

Georsie , 

Florlde 

Alshame 

Miadssippl..... 

Looisisna 

Texas 

Arkansas 

Tenneesee , 

WestVirgbiU... 
Kentneky  ..••.•. 

Ohio-.T?. 

Mlehigsa 

Indiana 

lUmoU 

Wiacontin........ 

^Unnesota 

Iowa ...• 

ICiMOQxi , 

^^■o^y^  .••.••.••, 

Xebraaka 

California 

Oregon 

Nerada , 

Colorado .< 

Arizona  ......... 

Dakota , 

Idaho , 

Montana 

Newlfexioo..... 

Utah 

Wafbini^ton ... 
Wyoming 

Total 


80,804 

40,138 

77,C4D 

02,1143 

0.807 

47,460 

635.142 

80,843 

574,668 

22,100 

126,244 

220,285 

141,167 

82,167 

105,776 

28,562 

120,024 

122,700 

111,856 

033,516 

166,200 

282,045 

120,040 

371,878 

738,002 

420,245 

016, 856 

1, 038, 375 

388.022 

318,655 

017,008 

715, 736 

583.404 

810. 381 

205,225 

140.338 

40,506 

08,700 

8,801 

117,030 

20,545 

105,  000 

17, 096 

50,036 

73,824 

18,78^ 


180  10 
86  74 

81  56 

104  U8 

105  17 
00  28 

100  36 
•103  70 

07  14 

08  02 

84  10 
73  57 
77  71 
05  18 

82  50 
88  32 

71  03 

73  30 
58  00 
40  55 
00  13 
70  20 
00  03 
68  40 
80  04 

85  37 
77  82 
75  55 
77  13 
80  00 

74  35 
50  10 

74  48 

75  48 
02  05 

55  83 
60  75 

56  25 
52  00 

72  35 
50  50 
55  81 
37  60 

44  50 
6t  79 

45  89 


?7.  a73, 051 

4,  .'62, 230 
i^,  ;j83,  052 
♦  ,457,435 
1,081,402 
4,711,730 

a:t,  742, 851 
1',.'!  16, 710 
55,822,278 
2,187,022 
ic,  r>44.292 
li3,H68,407 
10,970,088 

5,  917, 055 
8, 786^  040 
2,522,506 
H.  580, 232 
8,  903, 010 
a,  508, 385 

:J7.h54.074 

H,  UdO,  550 

19,862,780 

K  1*07, 631 

25,436,455 

50,141,716 

35.876,316 

47. 605, 300 

78, 440, 23t 

20. 007, 554 

25. 708. 300 

68,246,460 

42,864,414 

30, 727, 030 

23, 427, 558 

16,457,211 

8, 337, 261 

2, 460, 740 

5,551,875 

457,  852 

8,  532, 670 

1, 069.  203 

5,800,050 

678,  269 

2, 260,  708 

4, 783, 057 

862, 044 


804 


$86  43 


5,107 

0.814 

23,000 

4,021 

12,067 

84,342 

84,586 

70,415 

143,848 

11,558 

181,038 

144,620 

75,830 

164,033 

106,838 

183,537 

6^340 

116,061 

21,817 

5,718 

64,390 

125,730 

8.001 

10,050 

40,027 

106,866 

75,824 

27,454 

81,651 

2,040 

1,434 

7,560 

1,120 

4,840 

055 

2,800 

10,488 

3,247 

061 


111  67 
121  35 
111  85 
113  50 
1J2  20 
89  02 

84  47 

101  21 
05  62 

100  37 
86  48 

01  60 

85  18 
57  60 
60  04 

76  38 

77  00 
76  48 
80  01 

102  10 
85  03 
84  70 

02  37 
08  52 
88  66 
70  05 
01  50 

03  00 
84  30 
67  70 
80  31 
75  22 
70  00 

04  55 

78  00 
75  55 
40  18 
62  76 
83  08 


$20,275 


C70,  209 
1. 130,  254 

2,  602.  267 
456,  745 

1,  456.  0i:4 

3,  057,  125 
7,  230,  294 
7, 12«,  7tJ2 

13,  754,  2C8 

1,  ICO,  076 

11,  333,  ATI 

13,  200,208 
G,  455,  408 
9,  448,  301 

7,  376,  093 

14,  018,  556 
489,444 

8,  877,  500 
1,  941.  031 

583,  808 

4,658,180 

10,6(9,331 

747.  3GC 

990.  V2n 

4,  31>5.  Ttil 
13,  9G7.  &13 

6,037,800 

3,660,684 

8.668.740 

100,444 

115.165 

668,603 

70.030 

457, 022 

74,400 

211.540 

615.800 

203. 782 

80.705 


|U.  564, 672 


73  70 


852,282,047 


1,072,508 


82  88  j  162,497  007 


States  and  Territories. 


Mllcb  cows. 


Number. 


Average 
price. 


Yalno. 


Oxen  and  other  cattle. 


Number. 


▲▼orage 
price. 


Valae. 


MAine , 

Nnw  Hampshire 

Vormoot 

MAMSchasetts.. 
Rhode  Island.... 
(^nneeticut .... 

Now  York 

New  Jerseir  ..— 
I'ennsylTsnift.  ..< 
Delaware.. •...., 

lUrrland 

Virginia 

North  CaroUnA.. 


103,716 

80,108 

225,711 

103,431 

22,101 

121,006 

1, 641, 122 

167,857 

883, 105 

28,800 

128,403 

247,807 

241,800 


$32  00 

32  43 
20  00 

35  00 

36  50 
34  67 

33  00 
88  75 
U  05 

33  50 

34  00 
24  31 
17  00 


$5,238,012 
3,116,816 
5.868,480 
5, 720,  085 
806,687 
4. 105, 278 

60, 857. 020 
6,604,458 

30,413,280 
851,867 
4,368,763 
0,024,188 
4,103,273 


187,030 
188.048 
180, 416 
107.300 

13,024 
108,002 
877,181 

00,047 
875,004 

20,005 
138,502 
432,452 
427,808 


$31  19 
81  42 
28  38 
32  18 
37  88 

84  30 

85  07 
35  07 
80  55 
80  06 
27  74 
20  78 
U81 


$5,  8:13,  ICO 
4, 305,  740 
5, 120.  2t)0 
8, 453,  204 
WO,  837 
3,746,140 

81, 552, 201 
2,485,000 

26, 761, 617 

823,691 

8.872,282 

8,080,353 

6.006.266 


Digitized  by 


Google 


368  REPORT   OP   THE   COMMISSIONER   OP  AaRICULTURE. 

Table  showing  the  eaiimated  number  o/animaU  on  farmer  <fc. — Continaed. 


States  and  Territories. 


Milch  cowt. 


Namber. 


Ayerage 
price. 


Value. 


Oxen  and  other  cattle. 


Number. 


Arerago 
price. 


Yalae. 


South  Carolina .., 

Georfiia 

FloHda 

Alabama 

^Lituisaippi 

Louiaiana 

Texaa 

Arkansas 

Tennessee 

West  Virginia.... 

Kentucky , 

Ohio 

Michigan  .—•••.. 

Indiana 

BUnois 

Wisconsin 

Minnesota mm 

Iowa 

Missouri 

Kansas... ...... .. 

Nebraska 

California 

Oregon 

Nerada 

Colorado 

Aiiaona ...., 

Dakota , 

Idaho 

Montana ., 

New  Mexioo 

Utah 

Washington < 

Wyoming 

Inoian  Territory. . 


141, 89« 

844.458 

46. 975 

282,405 

272.081 

148,848 

700,876 

268,062 

820, 017 

164,606 

804,720 

783,560 

416,200 

580,033 

810,004 

648,716 

864,406 

1,150,182 

688,056 

637,472 

286,209 

281,743 

68,897 

16.860 

48,719 

13,188 

108,580 

20,021 

23,000 

17,580 

40,012 

61,108 

6,666 


$18  50 

17  50 
14  67 
16  00 
16  83 

18  20 
24  CO 
20  22 
23  51 
29  00 
83  21 

33  47 
85  00 

83  84 

34  86 
80  44 
20  83 
80  00 

27  00 
3100 

80  00 
88  50 

28  00 
40  00 
40  00 

81  00 

29  00 
40  00 
40  00 
27  00 

84  00 
83  60 
83  00 


$2, 625, 076 
6,028.015 
680.123 
4, 519. 440 
4,  679, 123 
2,709.034 

16. 821. 024 
5,420,214 
7/523,600 
4,  773,  574 

30,119,751 


\Z\  753 

I,  ..87,000 

,7  on,  300 

i,  '36, 479 

f    :02,DJ5 

72.016 

05.460 

77,512 

61,632 

86.270 

.,.22,106 

1.  u29, 116 

4i54,0OO 

1,  •48,760 


'SSI 


8,149,110 
824,840 
920,000 
474.  GOO 
1,860,408 
1,712,118 
215,808 


210. 8S0 

610.811 

565,600 

432,000 

410.294 

258.023 

4,234,923 

429.294 

466,084 

289.519 

803,877 

1, 017, 820 

601.628 

870,896 

1,471,191 

710, 053 

430.897 

2,014,484 

1.821,781 

1,493.104 

1,605.850 

615,585 

651.668 

240,196 

849,-816 

217,210 

419,430 

223,178 

615,000 

969,881 

145.898 

258.414 

914, 940 

570,000 


$10  96 
10  75 
8  89 
10  07 
10  46 
12  65 
12  77 
12  63 
16  03 

23  87 

28  90 

29  40 
28  19 
28  08 
28  67 

24  87 

24  53 

26  23 
22  50 

25  81 
28  14 
80  88 
37  04 

27  S7 

26  88 
SI  00 

26  23 

27  00 

28  17 
18  83 

24  49 
27  54 
2S21 

25  00 


$2,r7.f<. 

5,  (iZ\  i^ 
4,  »9.  J-tf 
4,354.tV. 
S,2«3.!KM 
66,784.T./- 
S,421.d!0 
7,471.32: 
«,7«.a-^ 

13,554,2)1 
29.923,90^ 
14, 140.  itO 
24.G23.24v 
42.179.(H6 
17.65«,•]^ 
10,790,67: 
82,839,815 
29.738,94; 
96,731,314 
39,849.M9 
18,701.77« 
14,917.103 

fl^682.3M 
22,8tt.0S4 

4. 561, 419 
ll,981,Mt 

6^«5,83l 
17,8M.»« 
18,074,559 

8;88B,7»7 

6.919,0= 
«,  088^07 
14,299,000 


Total. 


18,904,722 


29  70 


412,903,093 


29,866,678 


S8  1$ 


•i  882, 913 


States  and  TarritorlM. 


Sheep. 


Nnmber. 


ATerafe 
piloe. 


Yalne. 


Number. 


ATvnga 


Taba 


Maine 

New  Hampshire 

Vermont 

Massachusetts.. 
Rhode  Island... 
Connecticut  .... 

New  York 

New  Jersey 

Pennsylvania... 

Delaware 

Maryland 

Virginia 

North  Carolina  . 
South  Carolina.. 

Georgia 

Florida 

Alabama 

Mississippi 

I^>ai8lana 

Texas 

Arkansas 

Tennessee 

West  Virginia.. 

Kentucky 

Ohio 

Michigan 

Indiana 

IllinoU 

Wisconsin 

Minnesota...... 

Iowa 


548,874 
201,299 
885,888 

67,959 

20,866 

59,419 

1,697,685 

119,848 

1,486.851 

22,519 

172,022 

477,450 

488,850 

117. 641 

532.547 

97,961 

843,925 

281.738 

121.234 

7,558,461 

225,020 

635,558 

637,866 

950,761 

4,900,085 

8,864,174 

1,122,182 

1,093,101 

1,282,947 

272,708 

472,808 


«S84 
254 

2  96 
8  61 
8  79 
868 

3  47 
3  99 
3  10 
3  40 
3  65 
262 
1  87 
1  76 
1  49 
1  76 
1  47 
1  52 
1  68 
1  95 
1  64 

1  79 
223 
266 
250 
269 

2  38 
2  41 
2  19 

^2  60 
248 


11,283.195 

511,299 

1,142,240 

238,536 

70,082 

218,662 

5,800,967 

476,199 

4, 600. 238 

77, 916 

627,880 

1,25C.919 

669.040 

207,048 

793,495 

172,394 

505.570 

428,242 

203,678 

14.738,999 

869,033 

1,187.640 

1.421,993 

2,529,024 

12.250.0^ 

6, 3.^9, 628 

2. 670. 793 

2. 634. 373 

2, 800, 654 

698,132 

1,171,811 


71.416 
64,404 

74,115 
81,701 
14,840 
62,406 

786^796 

206,165 

1,114,686 

44.431 

300^143 

785^687 
1,432,500 

567,181 
1,697.837 

807,328 
1,351,191 
1.234.888 

568.874 
2.233.081 
1, 639, 181 
2,021,568 

416.188 
2,052.085 
2,467,128 

849,174 
2,801,211 
4.090.881 
1,068^884 

481,801 
4,808^908 


••70 

ion 

888 
12  42 
1114 
093 
868 
970 
8  49 
820 
029 
480 
404 
4  14 
8  46 
272 
880 
835 
883 
804 
886 
403 
4  18 
478 
880 
007 
5CS 
694 
503 
634 
68T 


989.747 

551.113 

619,901 

1,014.W 

m» 

619, 06E 
«,284,?70 
1.990.  Ml 
9,4fi!,4i: 

36iZ^ 
1,944.  if 
3.421.4^ 

5,757.:a-' 

2.34*.  13 

5,52&»-J 

4.580.4.V- 
8,9:9,r€l 

i,8n.:* 

8.1».4:s 
6.574.»^ 
8. 121.  "5 
1,73^4.1 

U.297.»' 
S^1S4.4.< 

21.4311(8 
6^3111^ 

tmi« 

3^711.554 
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PRICE  OF  BEEVES  IN  CHICAGO 


PLATE  I 
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Table  aluncing  the  e$iimated  number  of  animaU  an  farms,  <f- o. — Continued. 


Suu-s  and  Territorios. 


Sheep. 


Nmnber. 


▲rerage 
price. 


Yalne. 


Hogs. 


Number. 


ATerago 
price. 


Valao. 


KiAsoari.... 

Kansaa 

Kebraata ... 
California... 

Oregon 

Xf<vada 

Colorado.... 
Arizona  .... 

DakoU 

Idaho ....... 

Montana.... 

New  Mexico 

Utah 

Wanhington 
Wyoming... 

Total. 


1.838.623 
838, 143 
873, 804 

5,892,011 

2, 510, 050 
423,885 

1, 185, 942 
853,335 
183,820 
191,250 
625,000 

6, 410, 9U 
620.730 
533.871 
609,060 


$1  79 

1  93 

2  11 
1  89 
1  61 
1  92 
1  80 

1  90 

2  39 
230 
2  46 

1  64 

2  12 
2  38 
2  08 


$2,396,185 
1,617.616 

788, 916 
11, 137, 603 
4, 057, 120 

813, 859 
2.205,862 
1, 621. 337 

439.330 

439.875 
1,537,500 
8,873,948 
1, 315, 048 
1, 270, 623 
1,268,717 


4, 210, 193 

2, 208, 911 

1.  079,  200 

078,605 

187.  843 

14.256, 

14,103 

9,853 

177,990 

26,762 

19,298 

24.988 

20. 242 

63,590 


$4  02 
6  19 
6  25 

5  80 
3  76 

6  73 

8  93 
6  30 

6  78 
0  00 
0  80 

7  10 

9  28 
7  70 


$16. 024, 076 

13, 673, 159 

10. 495,  OOO 

5, 676. 257 

706,290 

95,943 

126. 743 

62,074 

1,028,782 

240,858 

189, 120 

177. 415 

243, 526 

489,712 


6(),  860, 243 


2  14 


107. 960, 650 


46,142.657 


602 


226, 401,683 


Tbo  returns  of  farm  animals  are  made  In  January  of  eacli  year,  in 
vhich  average  prices  by  counties  are  returned,  and  changes  in  num- 
bers by  carefully  estimated  percentages,  which  are  consolidated  into 
aggregates  of  numbers  and  averages  of  prices  for  each  State  and  Ter- 
ritory. 

Por  prices  and  numbers,  as  returned  in  January,  188C,  see  tables  in 
connection  with  the  crops  of  1885,  at  the  close  of  this  report. 

MARKET  PEICES  OF  CATTLE. 
Prices  of  beeves  in  Chicago. 

The  price  of  beef  cattle  reached  the  highest  point  in  1882,  when,  on 
the  Ist  of  June,  in  Chicago,  <' extra  beeves''  sold  at  from  $9.15  to  $9.40 
per  cental  of  live  weight,  and  "choice''  were  quoted  at  $8.65  to  $8.90. 
On  January  1, 1879,  when  the  upward  course  of  meat  values  began,  the 
figures  for  the  same  grades  were,  respectively,  $4.60' to  $5.00  and  $4.10 
to  $4.35. 

The  following  table  presents  the  record  of  prices  on  the  1st  day  of 
January,  for  the  last  eleven  years : 


Years. 

Bxtra. 

Choice. 

Good. 

Ifcdiam. 

1876 

16  26  to  16  76 
6  00         660 
4  50         4  90 
4  10         4  35 
4  60         4  76 

4  86         5  40 

5  85         6  35 

6  80         6  10 
6  30         0  40 
026         660 
4  30         6  00 

$4  50  to  $6  10 
4  60         4  8U 
4  00         4  40 
860         400 

$4  00  to  ^  50 

3  80         4  40 

1878 , 

$5  15  to  $5  40 
460         600 
5  00         5  25 

5  75         0  26 

6  50         6  89 

6  25         6  50 

7  00         725 
665         685 
5  17         6  70 

3  50         3  85 

1879 

3  00         8  50 

1S80 

*3  50         4  40 

1»81 ;. 

*3  75         4  65 

1882 

4  50         6  15 
6  40         5  70 
6  00         6  26 
6  75          6  10 
885         4  55 

1683 

4  40         5  00 

11^ 

4  50         5  00 

18^ 

5  00          6  50 

IB8C , 

8  50         4  16 

*  Good  to  medinm  inclades  two  grados. 

The  price  on  January  1, 1884,  was  higher  than  at  the  beginning  of  any 
other  year  in  the  series.    There  was  little  variation  during  1884,  the 
extremes  being  $7.50  in  February  and  $6.60  in  May  for  <<  extra." 
24  AO-^SS 
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/Vice  of  Chicago  beevea,  1885. 


Montlu. 

Xztn. 

Choloe. 

Good. 

HMiom. 

iTiiiiiMry •■.•■... 

$6  66  to  $6  85 
660         660 
5  75         6  SO 

5  00         6  75 

6  40         6  75 
6  76         6  86 
600         680 
686         600 
600         600 
500         606 
600         680 
5  76         6  00 

16  85  to  $6  00 

600         640 

5  75 

4  75        5  00 
560         560 
550         565 

5  00         5  70 
485        650 
660         680 
5  80         6  871 
5  10         6  65 
5  85         6  70 

16  75  to  16  10 
540         580 
4  75         5  85 
4  75         5  00 
586         540 
585         540 
480         588 
400         500 
600         640 
600        550 
480         600 
4  40         5  20 

IS  00  to  $3  50 
435  525 
4  25        509 

ITebniAxy  >••.•••..••..•••.•■.•••.•... 
Ifareh 

J^.:::::::::::::::::::::::::::;:::: 

July .«• 

liAmjnnliAP 

425  473 
4  85  519 
4  90  5  15 
806  485 
400  425 
8  90        4  TS 

Ootobor 

4  00        4  75 

8  SO        4  04 

DooMiilMr  ./m., •.•^. ...... ...x^ 

340        490 

The  movement  to  which  theae  prices  refer  is  as  follows : 


B«eeipts. 


SUfneDU. 


Cittio.. 
CalTM  . 
Hogi... 


..do. 
.do., 
.do., 
.do.. 


1,90^»U 

58,800 

6L  387. 685 

1,008,636 

10,386 


744, 08S 
8S.619 
1,737,411 
268, 277 
18,  M 


Prictto/aHOe im  KaiMOi  OUy,  1881^ 


Months. 

KaliTVOowi. 

KatlToatMTv. 

K»tlT«tUppen. 

Jnnftiy .^ 

38  50  to  13  60 

38  60  to  34  25 

$4  85  to35IO 

jvoDruftry  ...•.....•..••...■•■....••....■ .••...•..... 

860        360 

400 

4  70         5  15 

Mfcrop  ■..........•••....•.......••.• .•....•..•.....• 

8  85        8  75 

485        435 

4  884        510 

JLpXU..... ......•.*■.•.  a. a  •.•.........•••..••  •..•*..■« 

836       486 

4  10        4  80 

ilT        505 

800        400 

860        456 

433         465 

lIUSO  .......... .•••..•..•...•«••■•. •..•.......••*.... 

886        486 

440        436 

4  35         5in 

wViy  ••«••...•......•.....>••■.  ..•■•••.■•......••••«. 

860        400 

886       430 

600         550 

AnfOBt 

BMltttBDOr  ..........•..«•■.•..•..■......•...•..•.•■. 

Ootober , 

885        400 

4  16        4  88 

480         485 

800        865 

333 

438         520 

800        300 

850 

485         575 

KoTombor 

800        880 

330        430 

4»         400 

Booembor 4 

226        885 

845        836 

375         410 

SWINE  BBEEDD7Q  IN  AMJiBIOA. 

The  swine-breeding  industry  is  a  very  important  branch  of  American 
agriooltare.  The  nnmbers  in  sammer  are  in  recent  years  abont  43,000^000 
to  45|000|000.  or  fonr-fifths  as  many  as  the  inhabitants  of  the  United 
States,  and  the  number  annually  slaughtered  are  now  abont  28|000,000, 
which  is  less  by  1,000,000  or  2,000,000  than  four  years  ago.  The  expor- 
tation has  declined  to  the  extent  of  2,000,000  in  that  time. 

While  the  numbers  are  about  80  to  100  of  the  population  iu  thifi 
country,  the  enumeration  in  Europe  gives  only  about  15  to  100  of  popa- 
lation.  This  shows  how  relatively  small  is  the  European  oonsumptiou. 
how  easily  the  supply  may  become  a  glut^  and  how  seriously  an  increase 
of  production  in  those  countries  may  affect  the  demand  for  American 
pork* 
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EXPORT  OF  HOG  PRODUCTS.         PLATE  II. 
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The  IbUowtng  table  shows  the  nombers  of  swine  in  Enropean  couu- 
trios: 


o.-«» 

Tmn. 

8wlM. 

GowtriM. 

Ymn, 

Swine. 

▲usIriA ^ 

linanry 

Belffiiiin 

1880 
1880 
1880 
1881 
1880 
1888 
1884 
1884 
1884 
1875 
1881 

2,781,841 
4,100,127 
040L876 
087,417 
8,500.620 
9,205^791 
2,094,801 
1,000^195 

179,602 
1.108,916 

?.*SlSS^:::::.:::::::::::: 

1882 
18«2 
1873 
1877 
•1882 
1878 
1800 
1882 
1875 
1870 

403,018 
U71  0K5 

8:t7,  IKKI 

X>tiirm«rk 

Knittft te  VnroM............. 

10, 830.  UU3 
1,007,940 

Tnyio* 

SwTte.. .'...... 

0«rnuut7 •^•.. 

Orrrftt  Britftla        ............. 

8,848.002 
151838 

BwsdMi  *■********■*■■■'***■" 

Irnlaait 

480,048 

X«)«of  Um,  ^...«.. ....... - 

101,020 

Greece  ....J. ......•■•. ........ 

Switaerliiad...! ! 

834,515 

lUUy , 

The  extraordinary  increase  of  oar  exportation  in  the  last  half  of  the 
decade  from  1871  to  1880  was  due  to  the  harvest  failures  of  that  period 
in  Europe  and  the  uniformly  large  corn  crops  of  this  country.  The  re- 
sult was  a  greater  aggregate  value  of  exports  in  five  years  than  in  the 
fittj  years  fh>m  1821  to  1870.    The  exhibit  is  as  follows : 

ToImm  V  nportt  ^Mog$  and Mog produeti,  hff  deoadm,  1881  to  186L 


Tmn. 

DoUan. 

Xmib. 

DoQan. 

Ymn. 

DoUm^ 

un 

U28.  •••«■•••■••■• 

ISM 

]fl|ft.. ,. 

1,861116 
1,807.899 
1,291,823 
1,489.051 
1,832,079 
1,892,429 
1,555,098 
1^495,880 
1,488,629 
1,816,246 

M41 

2,621,687 
8^629^406 
3.110,020 
8,280,470 
2,991,288 
3.883.884 
0,030^842 
9.008,272 
9,246,886 
7,660,287 

1801 

12,180,791 
24,208^806 
88,844,986 
29,496,998 
26,485,048 
17,044.886 
18,668,514 
18,190,988 
18,848,986 
16,400^400 

1848 

1844 

1845 

1882 

1803 

1864 

1805 

Igjg, ,,,,,,,, 

1840 

1800 

108..,,., 

1847 

1807 

1848 

1808 

WS ......... 

1849..., , 

1809* 

1850 

1870 

Totel 

Totol 

I^itel 

I6b0n.886 

48,902,888 

818,900,716 

*W^H  ■■••«..■ 

1871 

mi 

],501,0U 
1,928,190 
2,151,558 
V790,001 
1,770.782 
1,888,844 
1,299,700 
1,812,840 
1,777,230 
1,894,804 

.4,808,016 

8,765,470 

6.202,824 

11,001,010 

11,007,105 

12.770,548 

12,407,029 

9,480,272 

8,488,009 

10^829,510 

88,068,418 

68,002,880 
00.120,470 
67,938,846 
68,508,006 
82,070,071 
80,047,286 
70.438,930 
85,209,831 

im.. ....••••.... 

1852 

1878 

1858 

1878 

AW9>........i 

1874 

IflgS 

1805 

1866 

1857 

1875 

1876 

Iggfg 

1877 

Ig38 

1868 

1878 

1839 

1859 

1879 

2§40    ^x*.,...i.4.*. 

Ukto 

1880 

Total 

ToUl 

Xotal 

10,821,741 

90.430^424 

051,304,076 

*  Kot  indnding  kogi  i  lire  MdmaU  not  iMisg  Mpanitely  glTon. 

In  the  first  twenty  years  in  this  long  period  the  advance  was  slow, 
though  the  aggregate  value  in  no  year  fell  below  $1,000,000.  A  marked 
acceleration  is  observed  in  the  latter  part  of  the  third  decadci  followed 
by  a  temporary  retrograde,  and  that  by  a  few  years  of  larger  exporta- 
tion in  the  fourth.  In  the  last  twenty  years,  however,  the  development 
of  exportation  has  been  phenomenal. 

.The  average  annual  exportation  for  twenty-five  years,  including  hogs 
with  pork  products,  has  been  630,000,000  pounds.  If  200  pounds  be 
taken  as  the  average  cured  product  of  a  hog,  as  it  is  very  nearly^  the 
average  requirement  of  hogs  for  exportation  has  been  2|0fi0,000.    The 
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annual  home  oonsnmption  of  pork  products  during  the  same  period  has 
averaged  3,000,000^000  pounds,  as  an  investigation  of  the  most  compny 
hensive  data  relating  to  the  subject  shows.  This  makes,  the  average 
production  of  twenty-five  years  3,530,000,000,  of  which  the  exportation 
has  been  16  per  cent.  The  present  consumption,  at  70  pounds  forc«ieU 
inhabitant,  is  about  4,000,000,000.  To  avoid  error,  as  to  the  number 
slaughtered,  it  should  be  observed  that  the  average  weights  of  Lo^s 
slaughtered  by  farmers  is  much  less  than  that  of  the  x)ackers.  Tlie 
average  weight  of  all  swine  slaughtered  is  estimated  at  about  175 
pounds. 

In  the  table  of  products  exported  during  the  last  twenty-five  years 
the  fluctuation  in  prices  is  remarkable.  As  a  rule,  the  lower  the  price 
the  larger  the  quantity  exported. 

Quantity  of  products  exported. 


Ymvb 

ODded 
Jane30~ 

LlTBboga. 

Baoon  usd  ii>»w#- 

Lcrd. 

PoA. 

Knmber. 

Price 

per 

head. 

PoundA. 

Price 

per 

pound. 

Poaodt. 

Price 

per 

pound. 

Pounds. 

Price 

1861...... 

1882 

1803 

1804...... 

1805 

1800 

1807 

1808 

1889* 

408 
1,800 

5407 
9,199 
1,400 
951 
8,5n 
1.809 

97  00 

7  13 

10  18 

045 

0  12 

10  25 

1121 

13  19 

80,204,267 

141,212,780 

218,243,000 

110,880,440 

45,990.712 

87,588,030 

25,648,220 

43,050.004 

40,228,165 

38. 008;  250 

71,440.864 

240,208.143 

305,381.737 

347.405.405 

250, 280, 510 

327,730,172 

460.057,140 

SOS,  814, 351 

733,240,570 

759,773,100 

740,044,545 

408,020,040 

840,258,070 

880,409,308 

40C,127,U0 

OmU. 

9.0 

7.3 

&5 

11.1 

22.9 

16.7 

12.8 

12.6 

15.2 

15.7 

11.4 

8.0 

&9 

9.0 

11.4 

12.1 

10.8 

a7 

7.0 
0.7 
B.2 

lao 

11.2 

10.2 

0.3 

47,008.911 
118,573,307 
156.830.500 
07,100,705 
44,342,295 
30,110.461 
45.008.031 
04,555,402 
41, 887. 645 
85,808,630 
80,037,207 
199.051.000 
230,534,207 
205,527,471 
100,809,393 
108,40^839 
234.741,233 
842,007,920 
820,058,080 
874,070,280 
378,142,400 
260,807,740 
224.718.474 
205,004,710 
283, 210, 339 

OenU, 

9.9 

a4 

10.1 

11.0 

20.6 

19.8 

14.6 

14.0 

17.8 

10.0 

13.2 

10.1 

9.2 

0.4 

117 

13.3 

10.9 

8.8 

7.0 

7.4 

0.3 

11.0 

11.8 

0.6 

ao 

31.297.400 
01.820,400 
05.670.400 
03,610.400 
41.710,200 
30.050.788 

27,874.  en 

28;  000. 133 
24.439.838 
24.630,831 
30;  250. 760 
57.160.618 
04,147.461 
70,48^379 
50,152.331 
M.  105, 118 
G0.6n.8M 
71.880.255 
84.401.676 
05^948.780 
107,928.086 
80.447.466 
62,110.302 
too.  363, 313 
171,649.305 

0$»u 

flLS 

ai 

ai 
111 

1Sl» 

Ul 
1L4 
K2 

1870 

1871 

1872 

1878...... 

mi 

1875 

1870 

1877 

1878 

1879 . 

1880...... 

1881...... 

1883.^.. 

1883 

1884 

1885 

i2,'058 
8.770 
60,110 
99.720 
158,581 

iu,m 

08,044 
05,107 
20.284 
75,120 
83,434 
77,450 
80,808 
10,129 
40,382 
55.025 

15  74 

700 
9  77 
790 
10  25 
1188 
985 
10  74 
9  13 
982 
5  05 
7  89 
14  01 
10  00 
13  53 
10  68 

U» 
ILO 
7.2 
7.8 
82 
10.1 
l&S 
8lO 
&8 
S.7 

&: 

7.7 
9l« 

ia» 

T.9 
7.2 

Total.. 

082;  888 

7,180,899,845 

4.412.934,053 

........ 

1.444.033.955 

•  Animals  not  Mperately  ennmereted  in  1888. 
t  Kot  including  185,417  pounds  of  fresh  pork. 
I  Kot  inolnding  424,103  pounds  of  Anesh  pork. 


THE  WHEAT  DISTRIBUTION 

The  wheat  crop  of  1884  was  about  five  times  as  largo  as  the  crop  of 
1S50.  The  production  of  wheat  has  increased  during  this  xieriod  nearly 
twice  as  fast  as  population.  It  has  been  stimulated  by  three  prominent 
causes :  (1)  The  possession  of  largo  areas  of  fresh  lands,  easily  broiiglit 
into  oultivation:  (2)  the  extension  of  railroad  construction;  (3)  (more 
recently)  a  period  of  several  years  of  poor  crops  in  Western  Europe.  Ou 
the  return  of  accustomed  European  yields  tho  demand  fell  off,  our  ex 
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portation  declined  in  consequence,  the  markets  were  sorfeited,  prices 
were  redncedy  and  fiEumers  wcmdered  what  was  the  matter  with  the  wheat 
trade. 

The  expected  has  arrived.  The  prediction  has  been  fiilfllled.  Wheat 
was  in  1885  at  the  lowest  figure  in  England  for  one  hundred  and  twenty- 
live  years.  Ten  years  agotiie&rmers  were  told,  in  Department  rei)ort8, 
that  overproduction  and  low  prices  were  inevitable,  unless  more  promt- 
nencc  should  be  given  to  other  crops.  Eighteen  years  ago,  in  the  sta- 
tistical report  for  October,  it  was  said  of  the  Northwest:  ^^  Oattlo  are 
high  in  price,  horses  very  high,  milk  is  scarce,  and  butter  sometimes 
unknown,  while  straw-stacks  are  burning,  and  the  wheat  at  the  mercy 
of  speculators  and  the  railroads,  and  bringing  high  prices  only  under 
the  curse  of  God  upon  foreign  wneat  fields,  and  when  foreign  nations 
are  in  danger  of  famine,  and  even  tiien  but  a  moiety  of  the  supply  comes 
from  this  country.'' 

How  much  f  From  1826  to  1860  the  average  export  in  wheat  and  flour 
was  8,688.012  bushels  annually.  For  eight  years  after  that  date,  under 
the  stimulus  of  the  premium  on  gold,  the  average  rose  to  36,569,985 
bushels.  Then  the  deficient  European  harvests  oi  later  years  gave  ex- 
cuse for  enlarged  breadth  of  our  wheat  fields,  till  the  exportation  reached 
186,321,214  bushels  in  1880-^ft,  the  largest  year's  shipment,  followed  in 
the  last  four  years  by  a  greatly  reduce  movement,  an  average  reduc- 
tion of  68,000,000  bushels,  and  the  demoralization  of  prices,  farmers  still 
enlarging  the  area  of  wheat,  heedless  of  the  warning  firom  Europe. 

The  main  £a>ctor  in  recent  heavy  exportation  has  been  a  series  of  par- 
tial crop  fiEulures  in  Western  Europe.  When  a  period  of  larger  yield 
came,  it  ushered  in  an  era  of  reduced  importation.  There  are  two  pos- 
sible avenues  of  relief  to  our  grain-growers :  a  famine  in  Europe,  or  a 
reduction  of  acreage.  If  they  wait  for  the  former  low  prices  may  con- 
tinue some  years  longer. 

The  exportation  of  eight  years  past,  1,118,288,472  bushels,  is  nearly 
the  same  as  for  the  entire  fifty-one  preceding  years,  which  equaled 
1,135,198,673  bushels,  and  yet,  so  variable  is  the  demand,  that  the  annual 
shipments  have  differed  90,000,000  bushels  in  two  years.  The  effect  of 
this  uncertainty  is  disastrous  to  all  calculations  of  price  and  profit ;  it 
is  anomalous,  in  producing  high  prices  for  some  of  our  heaviest  crops 
and  low  prices  for  some  of  the  worst  yields  on  record. 

Bight  years  ago,  as  a  result  of  careful  and  repeated  investigation  and 
analysis  of  local  distribution,  the  estimated  average  consumption  was 
fixed  at  4%  bushels  per  annum.  The  amount  used  for  seed  was  also 
obtained  by  investigation  by  counties,  and  added  to  the  consumption  for 
bread.  A  third  element  in  the  distribution  was  the  quantity  exported. 
These  three  items  made  an  aggregate  only  10,000,000  bushels  less  than 
the  estimate  of  the  year  1877.  It  is  a  bold  test  of  the  accuracy  of  those 
<lata  concerning  distiibution,  as  also  of  the  verity  of  our  annual  esti- 
mates of  production,  to  apply  the  same  methods  and  ratios  to  the  com- 
parison of  production  and  distribution  of  the  subsequent  years  of  the 
period.  It  can  scarcely  be  possible  that  error,  if  one  exists,  cither  iii 
the  rate  of  consumption,  or  the  annual  estimate  of  production,  will  fail 
to  discover  itself  in  eight  years,  if  indeed  it  should  not  be  apparent  in  a 
singlo  year.  The  estimates  are  made  in  advance  of  the  distribution,  and 
without  any  knowledge  of  what  the  exi>ortation  will  be,  and  by  methods 
entirely  disconnected  with  the  facts  of  distribution. 

The  following  table  shows  how  the  movement  of  wheat  tallies  with 
its  assumed  production,  the  tood  supply  being  calculated  at  the  above 
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rate,  except  for  the  year  1881,  when  a  fourth  of  a  bashel  was  deducted 
for  lessened  consumption  under  scarcity  and  high  prices : 


You*. 

PndaetUm. 

Vorftod. 

WotB—A. 

BsporteUoB. 

Total  dUtrilm 
thm. 

1877*  ..••»..••.•■•..« 

BuihOi, 

864.194,146 
420.122,400 
460.479.606 
498,540^888 
888.280.080 
604.185^470 
421,086,160 
512,708.900 

ButKOi. 

.      228,802,888 
228,877,078 
286,182,108 
242,086.666 
285.248.812 
285.600.000 
269.600.000 
265.000,000 

40.918,808 
48.162.840 
58,146,076 

S;  26^  289 

BnOuU. 

90.167,9o0 
147.687.649 
180.801190 
196,821,214 
iSu  892^889 
147.911.816 
111,584.192 

BHikdM. 

:i54.  wci  r% 

1«78 

4*J4.  T^K  4  : 

1K79  .•.•■•...••••••.• 

400,  mi  X  1 

4iM.97!  Hit  J 

1882 _.. 

1863 

4i2.sr.7.:-» 

430,  UWI.  «•.•-* 
425.717,5.71 

loM  ••■■■•••■••••«■•• 

45S.8»k&>6 

Total 

8.568.661,630 

1.945.698,931 

416.720,287 

1.116. 289. 256 

a.  490, 709, 4SI 

Awmrmmm 

445,467.892 

248,212,866 

52.090.034 

1J81786.157 

435,088,857 

*It  9h/UQld  bo  nadontood  thot  tbo  exportation  ft|niioo  hoxo  sItob  are  thooo  of  l877-'7t.  horn  Jwly 
1, 1877.  to  Juno  80. 1878.  thooo  oxporto  Doing  dariTod  olmoot  oonroly  fhnn  tho  erop  harmoofod  In  1977. 
"   ""        "  - -.  ^     flgoToo  flPoqnomUy  oonftato  tbooe  Ikou.    For 

.  bntboU  wao  tbo  quantitj  ositoried  from  tbo 
flMt.  tbo  ocport  ttam  tbatcfo^  was  lSM8i»888 


So  vltlL  otbor  yoaro.  InozpOTionood  bandlort  of  tboto 
inotaaeo.  it  bao  boon  ropeatodly  statod  that  186.821,214 
Tttr  omaU  orop  of  1881.  888,no^090  bnobola,  wbon.  In  flu 


ImfVle. 


a  ndootion  of  60,000,000  bnahoU. 


The  total  distribution  of  eight  years  on  this  baais  is  only  83,000,000 
less  than  tlie  aggregate  of  the  annual  estimates  for  the  same  period. 
The  minimum  surplus  on  hand  at  the  end  of  a  crop  year,  visible  and  in- 
visible, is  rarely  less  than  60,000,000.  and  the  maximum  is  seldom  much 
over  100,000,000.  The  surplus  in  1885  is  much  larger  than  that  on  hand 
at  the  commencement  of  the  period  in  1877,  probablv  as  mach  as 
100,000,000,  or  60,000,000  more  uian  at  the  beginning  of  the  ptfiod  of 
eight  years,  accounting  for  all  of  the  difference  between  production  and 
distribution  except  33,000,000  bushels,  a  barely  safficient  allowance  for 
losses  by  flre^  shipwreck,  and  a  small  amount  fed  or  used  in  manafiustures. 
If  consumption,  therefore,  requires  a  barrel  of  flour  per  annum  to  each 
inhabitant,  as  an  average,  though  the  quantity  varies  m  different  parts  of 
the  country,  there  is  not  a  bushel  of  excess  in  these  estimates  of  pxodue- 
tiou.  Not  a  busliel  is  allowed  for  spirits  or  other  mannfiu^turing  uses, 
or  for  feeding  of  domestic  animals.  The  estimates  are  therefore  con- 
servative, txx>  low  rather  than  too  high:  and  any  lower  estimates  would 
utterly  fail  to  account  for  the  facts  of  distribution. 

PB0DT70TION  AXD  EXPOBTATION. 

The  production  of  ten  years,  1870  to  1870,  inclusive,  averaged  312,- 
152,728  bushels^  including  flour  as  wheat  The  increase  was  abnor- 
mally rapid  during  this  period,  under  tiie  presstLre  of  the  exoeptionai 
European  demand  of  its  later  years.  The  average  annual  exportation 
was  84,692,377  bushels,  the  last  year  of  the  period  showing  nearly 
double  the  annual  average  for  the  ten  years.  During  the  succeeding: 
Ave  years,  1880  to  1884,  inclusive,  the  average  exportation  was  hirjrer 
by  48.G  per  cent,  the  volume  reaching  the  high  ligure  of  140.025.9^ 
bushels.  The  production  for  this  period  averages  403,973,008  busheL":. 
The  accompanying  diagram  illustrates  this  great  advance. 

XVFBOT  OF  FBODUOT  ON  PEIOB. 

Diagram  IV  illustrat/es  the  operation  of  the  law  of  supply  and  de- 
mand, by  comparing  the  yield  per  acre  (which  represents  substantially 
the  sapply)  with  the  farm  value  per  bushel  of  the  crop  of  each  year 
from  1880  to  1886,  inclusive.  It  is  curious  as  well  as  suggestive.  Ab 
the  supply  in  inoreased  the  price  falls,  with  prompt  obedlenoe  to  the 
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EFFECT  OF  QUANTITY  UPON  PRICES. 
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change  in  quantity.  A  glance  at  the  diagram  shows  clearly  this  fbot^ 
in  the  case  of  wheat  very  strikingly,  as  a  very  low  yUlUL  is  instantly  re- 
8x>onded  to  by  a  high  valuation.  Bat  there  is  a  crossing  of  lines  and 
twisting  of  flgores  for  two  or  three  years  past  that  demand  explana- 
tion, ft  is  due  to  the  fact  that  the  changes  in  the  world's  supply,  in 
the  great  international  wheat  pool|  do  not  correspond  with  the  annual 
variations  of  our  crops.  Thus  our  crop  of  1885  was  very  smalh  while 
the  aggregate  supply  of  the  world  was  large.  Ko  such  irregularities 
occnr  with  com  or  oats,  because  the  foreign  demand  is  small  and  for- 
eign competition  almost  inoperatiye.  We  make  our  own  prices  fbr  com 
and  oat8,  while  Liverpool  has  much  to  do  with  the  price  of  wheat 
The  figures  on  which  the  diagram  is  based  are  as  follows : 


Om. 

WhMt 

Oatf. 

Ta«*. 

2' 

J 

1^ 

J 

1' 

s 

1880 .«•. 

37.6 

18.  e 

84.6 
22.7 
2S.8 
2flL6 

86.6 
68.6 

4a4 

42.4 
86.7 
88.0 

18.1 
10.2 
18.6 
11.6 
18.0 
10i4 

86.1 
118.8 
8&2 

01.0 
64.6 
77.1 

26.8 
84.7 
914 
2&1 
27.4 
87.i 

86.0 

1881 -^ ^... 

1882.  «••>••■••■••••••>■«•.•..•••■••■• >••«•••«■••>••** 

1883..— • •••••. 

46.4 

87.6 
88.0 

lOOWa  A. •......• ...a*. ...•■• .«...* •■.•..■.•....«••...* 

ss 

DC  OBBASB  OF  WHEAT  TIBLD. 

The  following  statement  is  from  a  letter  of  the  Statistician  to  Prof.  J.  P. 
Boberts,  of  Gomell  TTniyersily,  in  response  to  inquiries  on  this  subject: 


the  oonntries of  nigh  satiiral  fertility  oiTirghi  soils  aliow  the. lowest  nites  of  jrield, 
while  the  soils  of  conntrles,  long  onrnvated  under  systeinatio  and  enlightened  meth- 
ods. fliTe  mndh  higher  returns.  Thns  in  Anstralasia  the  rate  of  yiud  is  abont  IS 
bQaheU  per  acre,  as  in  this  oountry.    In  India  the  average  is  abont  9  bushels. 

Coming  to  Europe,  the  average  of  Bnssia  mav  be  said  to  be  6  to  7  buflhelB,  prodnoed 
bv  careless  cultivation  in  the  rioh  soils  of  the  blaok-earth  belt  and  in  other  sections. 
Tne  arerage  of  tbe  vallev  of  the  Danube  differs  little  from  the  average  yield  of  this 
oonntiTv  ^«  average  of  Portugal  is  usually  plaoed  at  about  13  bushels. 

In  1873,  when  a  series  of  good  wheat  seasons  had  been  enjoyed  in  Europe,  an  inter- 
national  statistical  commiseiion  fixed  upon  the  following  average  rates  oi  yield  for 
tbocie  countries  of  Europe  tbat  furnished  statislcal  data  to  detemine  them: 


Great  Britain S9.9 

8axe-Altenbiirg 28.7 

Belgium S7.9 

Saxony  •••. 27.0 

Holland. 24.8 

Norway 23. 3 

Denmark 19.6 

Finland 17. 8 


Saze- Weimar 17.3 

France 17. 1 

Baden 18.9 

Wurtemberg 18.6 

Romuonia 13.8 

Portugal 13.2 

Hungary 12. 6 


In  the  thirteenth  century,  according  to  J.  £.  Thorold  BogeZB,  the  rate  of  yield, 
while  variable  and  not  accurately  determined,  was  not  thougnt  to  exceed  a  quarter, 
of  8  bushels.  Arthur  Toung,  in  1770,  made  the  average  in  England  23  bushels  per 
acre,  and  Sir  Jamos  Oaird.  in  18&0.  26)  bushels.  Tho,ngh  the  vield  is  ffiven  in  the 
above  table  of  the  commission  at  v9.U  bushels,  Sir  James  Caird,  in  1868,  thought  28 
boabela  near  the  real  average.  There  was  a  large  yield  for  several  years  afterward, 
bat  after  1873  there  was  a  period  of  low  yield,  scarcely  equal  to  the  average  of  Ire- 
lAodf  24  bushels. 

Id  France,  according  to  Alexander  Moreau  de  Jonnes,  in  his  StatUUqu^  dt  PAgrU 
CHltmr4  q/  IVatios,  the  average  yield  was  8  hectoliters  per  hectare,  or  a  little  more 
than  0  buHhelspcr  acre.  In  1873,  over  11  bushels;  in  1840, 14  bushels.  It  may  be 
aaeumed  that  the  yield  per  acre  in  France  is  now  very  nearly  double  the  rate  two 
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hnndred  years  ago.  It  is  not  maoh  over  half  a  century  since  the  average  rate  ot  France 
passed  the  present  yield  in  this  conntry. 

Evidence  from  Russia  is  not  very  explicitj  thoagh^its  tesor  is  favorable  to  gndaal 
increase  of  rate  of  yield.  It  has  conditions  much  like  oar  own,  largo  areas  of  new 
and  cheap  lands,  which  tend  to  prevent  rapid  change  of  rate,  while  the  elements  of 
improvement  are  in  active  movement  locally.  As  to  this  conntry,  the  average  has 
not  materially  increased  for  the  whole  area,  because  that  area  is  geof^pnically 
changing.  It  is  shifting  from  east  to  west  and  to  northwest,  taking  in  fresli  prairie 
lands  and  giving  up  to  grass  and  other  crops  a  part  of  the  more  eastern  acreage.  Yet, 
on  the  whole,  it  is  not  so  much  abandonment  of  older  areas  as  the  taking  up  of  weet- 
em  lands  in  the  increase  of  breadth.  This  change  perpetuates  substantial! v  the 
original  conditions,  and  keeps  the  average  nearly  the  same,  viz,  about  12  bushels  per 
acre  for  a  series  of  years  throughout  the  entire  breadth  in  wheat. 

I  find  no  evidence  that  the  yield  is  decreasing  in  this  country.  In  a  given  field  in 
the  spring -wheat  region,  the  rate  will  increase  for  a  year  or  two  after  breaking,  then 
begin  to  decline,  not  from  soil  exhaustion,  but  from  preoccupation  of  the  soil  with 
weeds.  Yet  there  is  evideace  that  the  rate  of  yield  is  increasing  in  Western  New  York, 
Southern  Michigan,  and  the  wheat  counties  of  Ohio,  Indiana,  and  Illinois,  and  in 
Maryland,  where  some  semblance  of  rotation  exists  and  cultivation  has  some  pretense 
of  a  scientific  basis.  In  those  regions  the  average  is-  already  about  the-same  as  in 
France,  and  is  20. to  50  per  cent,  higher  than  the  general  average.  In  1879  the  areas 
above  mentioned  averaged  about  lo  bushels  per  acre,  while  spnne  wheat,  grown  year 
after  year  amid  weeds  and  without  any  real  cultivation  of  the  soil,  only  produced  11 
bushels  per  acre. 


THE  POTATOES  OF  THE  WOELD. 

The  importance  of  potatoes  as  on  article  of  food,  and  the  relation  of 
their  production  as  well  as  their  consumption  to  grain  production,  make 
it  all  the  more  desirable  to  treat  of  the  statistics  of  this  £Bu:m  product, 
since,  on  account  of  the  present  excellent  means  of  transportation,  it  is 
beginning  to  be  a  considerable  factor  in  international  commerce.  As 
may  bo  seen  in  the  following  table,  the  import  of  potatoes  is  already  a 
large  item  in  the  food  supply  of  England,  of  Switzerland,  and  of  the 
United  IStates.  On  the  other  hand,  the  export  fh>m  (Germany  and 
France  is  always  quite  large,  and  of  late  years  rapidly  on  tiie  increase. 

This  table  is  given  on  the  authority  of  the  eminent  statistieiaDy  Dr« 
F.  X.  Von  Neumann-Spallart : 


Ooantrlet. 


▲venge  of  past  years. 


Hetrio 


MilUons 

of  h«o- 

toUters. 


Yean. 


usosnt  piwraeki 


XetitotOBe. 


afkw- 


Germany 

Raiiaia 

l>1*aDoe....f 

Anatriii 

United  Statoa 

Ireland  — 

(treat  Britain  ...... 

Belgium — ., 

linncary ••..., 

Svreaen 

Spain , 

Nctli«rlanda 

Italy 

Norway 

Wnland 

Denmark 

Anatiulian  coloniea. 
Portugal 

Total 


21.863.000 

12,110,000 

11, 29S,  948 

7,208,910 

4,503,010 

3,589.750 

2,772.826 

2,279,600 

1,681.814 

1.006,000 

1, 585, 200 

1,401,641 

704, 988 

630, 412 

380,600 

362,309 

292,967 

280,002 


252.76 

140.00 

130.50 

83.34 

53.11 

41.60 

82.05 

26.85 

19.42 

18.57 

18.83 

17.24 

8.14 

7>29 

4.40t 

4.10 

3.39 

8.24 


1881 

2^401,<n 

1881 

14,782.4^ 

1882 

0.687,654 

1882 

7.452,407 

1682 

6^211,668 
1  9,638,800 

1878 

1881 

9,904,200 

1883 

8,694.714 

1882 

1. 580.000 

(t) 

1.685.200 

1881 

1.973.656 

1876-»81 

704.363 

1876 

618.688 

1881 

388.103 

1881 

361,833 

1881 

870.506 

(J) 

280,692 

294.7 

ims 

1110 
»2 

•CO.:: 

6".  J 

2'  * 
4-1  : 
j:;  . 
U 


4  1 
4.3 

3l: 


74,729,566 


8C3.90 


81,976,020 


9418 


NOTX.— 1  motrio  toii=2,204.6  pounds.    1  liectoIiter=:2.8375  bnihola. 


According  to  the  figures  for  areas  in  potato  culture,  the  latter  has  of 
late  years  been  considerably  expanded  in  almost  all  countries* 


uigiiizeci  Dy 


Google 


REPORT   OP  THE   STATISTICIAN. 


377 


AGRICULTUEAL  EXPORTS  AND  IMPORTS. 

A  BALANCE-SHEET. 
ExporU  of  the  producU  of  domeetic  agriculture,  1884  and  1865. 


Articles. 


1884. 


Qauititiea. 


Yalae. 


1885. 


Qojuititiet. 


Vftlne. 


AafanaU.  llTing : 

Cattle nnmber. 

HocB t do... 

Horses do 

Mnlee do — 

Sheep do.... 

AU  other,  and  fowls 

Animal  matter : 

Bones,  hoofs,  horns,  and  hom-tlps,  strips, 

and  waste 

Casings  for  sausages 

Bsgs dozen.. 

Orae ponnds.. 

Grease,  grease- scraps,  and  all  soap-stook.. 

Hair,  and  maaolisetares  of 

Hides  and  skins,  other  than  furs 

Honey 

Ofla: 

Laid gallons.. 

Other  animal do — 

ProTiaions  (comprising  meat  and  dairy 
prodoote): 
Heat  products— 
Beeiprodaots— 

Beefl  canned 

Beer,  treeh ponnds.. 

Beef  ,  salted  or  pickled do — 

Beet  other  cored do 

Tallow do.... 

Hntton. • do 

Oleomargarine- 
Imitation  batter do — 

The  oil do 

Pork  prodnots— 

Baoon  ■■...«. .•«>•■•.•••>.•. do..*. 

Hams do 

Pork,  f^esh do — 

Pork,  salted  or  oared do — 

I«ard  ..••■•  ...••>•■>•.>.. ...do.... 

Poultry  and  game do 

All  other  meat  prodacta 

Dairy  prodacta— 

Butter poands.. 

Cheese..... do — 

liilk 

Wax,  beea* • poands.. 

Wool,  nw ^ do — 


Total  Tslabof  ■ninals  and  *iihii^  mat- 
tar • 


BreaAl  and  hrsadtlailb  t 

Barley 

Breafaandbisotdt .pounds. 

Indian  oom oashels 

Indian-corn  meal barrels.. 

Oats boshels., 

Oatmeal ......poands., 

Hye bnsbels. 

liyeiloar barrels., 

wheat bushels., 

Wheat  doar barrels.. 

All  other  breadstaffs  and  preparations  of, 
Qtedasfood 


190. 518 

48,382 

2,721 

3,742 

273,874 


205,484 
222.313 


712,608 
1W.486 


120,784.084 

42,879.911 

641. 163 

63,001,103 

2,932,855 

1.537,682 
87,785,150 

841,579,410 

47, 019, 058 

185,417 

60, 863, 313 

205^094,710 


90.027,374 
112,869,675 


51,748 
10,898 


$17,855,495 
027,480 
424, 317 
490,809 
850.146 
45,282 


100.242 

490,134 

62,753 

36.386 

715,650 

640.939 

1,804.329 

68.764 

504,218 
150,118 


8.173,707 

11,987,831 

8,202,275 

67,768 

4,793,375 

282,087 

171,319 
4.071,243 

83,797,430 

5,887.415 

13.057 

4.740,668 

25,805,958 

24.886 

609,492 

8,760,771 

11,668,718 

208,008 

16,042 

8,078 


185.800 

56,025 

1,947 

1,028 

234,500 


240,768 
235,575 


018.167 
106,793 


115,780,880 

48,143,711 

672,427 

50,431.710 

8,355,660 

761. 938 
87.120,217 

845,024,217 

54,202,002 

424,103 

71,640,366 

283,216,330 


21,683,148 
111,002,000 


80,877 
88,006 


$12,006,600 
570.183 
877,602 
127,560 
612,568 
63,868 


157, 978 
642,864 
51,832 
34,088 
712,855 
671,290 
1,822,058 
324,212 

665,426 
75,836 


4,214,701 
11,100,481 
8. 610, 145 
78,895 
8,322,476 
824,099 

92,779 
4,358,853 

81,053,174 

6,030,774 

26,807 

6.177,136 

22, 505, 219 

33,644 

900,844 

8.643,646 

10,444,409 

2^61.284 

9.758 

16,739 


188,847,971 


126,774,868 


724,956 

17.580,740 

45,247.490 

252,779 

1.760,876 

27,256,427 

6,220.206 

4.564 

70,849,012 

9,152,260 


408,022 

847.671 

27,648,044 

818,739 

700.694 

771,471 

4.823,105 

18,876 

76, 026. 678 

61,139,696 

846,119 


629,180 

16,471,073 

61.834,416 

260,510 

4. 191. 692 

86.205,418 

2,950,558 

3,972 

84.653,714 

10,648,145 


846,302 

702,027 

28,003,863 

816,450 

3,689,640 

1,036,011 

2,000,294 

15,037 

72.933,097 

62,146.866 

780,855 


Total  TaloA  of  bread  and  bxeadstafb. . 


162,644,715 


160,870,.821 
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Exp^rti  of  iks  producU  of  domesHe  ogricultHrt,  1884  and  18S3 — CoDtiua<^. 


Artiidea. 


1884. 


Qaantitiea.         Yalae. 


186S. 


Qaaotitles.         Tduo. 


Cotton  and  cotton-seed  ollt' 
Cotton^ 

Sealalaad poandi.. 

Other  onmuiafMtaied do... 

Gotton-MedoU gfSLont.. 

Total  ralne  of  ootton  and  oottou-aeed  oil 

Hiacellaneoas: 

Broom  com. 

Fraits: 

Applet,  dilad tMrandfl.. 

Applet,  green  or  ripe Wrelt.. 

Fraltt,  pnaerred— 

Canned 

Other 

All  other,  green,  ripe,  or  dried 

Hay tons.. 

Hops pounds.. 

Oil  cake  and  oil-oake  msAl do.... 

Oils: 

Linseed gallons.. 

.    Other  regetable ^ 

Klee pounds.. 

Seeds: 

ClOTsr do.... 

Cotton • do 

Timothy do.... 

Another 

0ngar  and  molasses  t 

Molasses  and  simp gallons.. 

Sugar,  hrown pounds.. 

Tobacco: 

Leaf do.... 

Stems  and  trimmings do.... 

Tegetablee: 

Onions bushels.. 

Peas  and  beans do.... 

Potatoes ^.do — 

Vegetables,  canned 

AU  other,  including  pidklea 

Wise: 

In  bottles doten.. 

Kot  in  bottles gallons.. 

All  other  agricultural  products 


9    lUkQ    (MA 
0,090,01X1 

1,858,978,664 
1,008,946 


$1,160,673 

195,854,581 

1, 570, 871 


Total  Talne  of  misoeUaneons  products. 
sicAPrruuLHox. 


Total  raloe  of  animids  and  animal  matter . 

Total  value  of  bread  and  breadstuffs 

Total  ralne  of  cotton  and  ootton-seed  oil. . 
Total  ralue  of  misoellaneons  prodncte 

Total  agrioultunl  exports 

Total  exports 


Vet  oent  of  agrioultunl  maHn . 


6.764,033 

1,884,805.439 

8,364,879 


$1,685,05 

200.176,923 

2,614,59c! 


198,586^076 

BSiasEsaaaB^saai 


204.  Sn,  090 


5,558.746 
109^400 


16,908 
18.516,643 
624,847,831 

72.281 


168,619 

27.404,787 
5.674,560 
6,880,894 


6.906.005 
203,097 

192,130.820 
15,020,867 

09.494 
201,106 
554,618 


6^463 
83,951 


163,444 

S9t,850 
482;  447 

496,143 

68,861 

881, 117 

800,781 

8,265^211 

7,115^158 

47,696 

87,046 

9^870 

2,780.815 

65.073 

879,411 

811,084 

808,966 
14,665 

17,405.284 
860,526 

69,688 
400,074 
874.588 
155.865 
114k  470 


65,809 
2n.752 


U,  416, 57) 
0681867 


11.142 

7,056.288 

498;  064, 241 

08,680 


168;  827 

17.667,925 
11,046.965 
8.680,787 


0,749^  869 
id;  860 

219,221,207 
11,262,439 

77.108 
271.044 


0,487 
79,788 


154,257 

1,08X850 
1.871;  US 

«78,M4 

S7.2S» 

869;  540 

204w7O5 

l,8n.«54 

0,074,406 

88(220 
32,583 
10,019 

],m.283 
U4,380 
157. 444 


21,7801251 
2201535 

TSLSM 
6C^322 
28S>.aS5 

12ft,  «7T 

82,725 
02;  574 
175^189 


80,886.567 


188, 847, 971 
168,544.715 
198,586,075 
86,886.567 


88;  4501 098 


128;  774.  SOB 
160,870,821 
204,577,050 
88,450,096 


680,816.818 
724,964,852 


680.172;  835 

728;  083;  040 


74 


71 
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379 


Artielat. 


TaIm. 


AitkHm. 


Talne. 


Bagw  and  molMieii 

SufCtf 

Molmi 


'^4. 199;  206 


Total  tngsr  and  molMiet. 

Tea,  cofIiM»  and  ooeoa  i 
Tea. 


Coilbe. 
Coooa.. 


76, 718. 810 

14,047.588 

4«,7S8,SU 

1,838,800 


Total  tea,  ooflba,  and  aoooa.. 

Antmali  and  their  prodnotai 
Cattle 


Sheep. 

Briatlee 
Bnttar. 
Oheeea. 


la&.. 


Hidea 

ICeate^ 

Preearred,  Ao. 

Ail  other 

Hllk ~ 

Oil.  animal.....*... 
Woola 


88,108,801 

8,818,618 

8,208,887 

887,780 

880,188 

088^740 

84,061 

004,067 

8,476,678 

1,800,008 

80,686»448 

280,484 

848,084 

880,681 

447 

8;  870, 088 


Total  aalmala  and  their  produots 


Berlaj I 

Indiaii  oofB., 


Kto 

wheat. 


Wheat  floor  ....•.....•.••.... 

▲n   othar   breadttoffli    and 

preparatioM   oi,  need   ao 

BDOO,  n.a.a 

Cotton 

Farlnaoeoua  anbatanoao,  dM.,  n. 
a.a 


48,284»646 


6b8aat008 

4,008 
18,707 
61,028 
181.040 
170,200 
4,700 


146.884 


605^  4M 


Has,  hem^  Jnia,  Ao.  (uunannlke* 

Flax 

Hioap,  and  all  aalietitatea. . . 

Jnte:. 

ttial-gnaa  and  other  Tegatft- 

hie  aabola&oea 

I^vitaaadnQta 


HO! 

It,  bane;... 
Oila^egetablO! 


iopM 

tfalt. 


Jlied  or  ezprooMd— 

OUto.... 

Other 

TolatUeoraMeatiri. 


Oronnd 

TTngronnd— 
27titmega . 

A7o2LrI 


Tobaoooi 


Suitable  for  wrappero . . , 
▲U  other .™.... 


Yegetableei 

Boana  and  peaa 

Potatoea 

Ploklaa  and  ■anoeo 

▲llother- 

In  their  natural  state  or 
in  salt  or  brine 

Prepared  or  preaerred .. 

Wtoeai 

Champafna  and  other  apark* 

bng — 

StUlwlBaa- 

In  oaaka 

Inbottlea 


Total  miaoellaneoQa. 


$l.7I2,0tft 
4, 038.  :a2 

8.082,447 

S,62fl.7iri 
16, 706,  .'i?  I 

1, 617,  MU 
433,706 
267,028 


647,017 
1.548,060 

017,241 
1 606, 418 
4,406,800 

164,080 

461,208 

1,200,867 

888,026 


27,814 
6,274,674 

202,805 
810.007 


680,250 
442,870 


8,884,816 

2,241,682 
1,100,206 


67,105,228 


SIOAPITt7IiA.TI0]r. 

8iifv  and  nolaaaea '••..•.^..•••.•..«» * 076,718,810 

Tea, eoAbe,  and ooooa ••.—...«.••• 62,108,201 

Animala and  their  prodnota 48,284,646 

lliaoellaneona ^ 67,106^228 


Total  importa  of  agrienltoxal  prodaoto.^ 


840,211,075 


The  total  exports  of  agricultural  products  in  the  last  fiscal  year  were 
Talued  at  the  port  of  exportation  at  $530,172,886,  and  the  imports  of 
products  of  agriculture  were  valued,  at  foreign  ports,  at  1249,211,975, 
a  nominal  difference  of  1280,960,860  to  the  credit  of  the  TTnited  States. 
To  the  foreign  valuation,  and  certain  but  indefinite  undervaluations, 
must  be  added  the  increased  cost  by  reason  of  transportation  and  com- 
missions, so  that  the  real  balance  in  our  fiAVor  can  scarcely  be  more  than 
$200,000,000. 

It  is  seen  that,  with  the  exception  of  vegetable  fibers,  both  exports 
and  imports  consist  of  human  food  and  beverages  and  feed  of  domestic 
animals  or  inedible  animal  products.  Taking  from  exports  cotton  and 
a  few  articles  neither  edible  nor  potable,  say  $205,000,000  in  value,  and 
from  the  imports  vegetable  fibers  and  other  articles  valued  at  $15,000,000. 
there  is  left  the  value  of  $325,000,000  of  exports  and  nearly  $235|000y000 
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of  imports,  leaving  a  diiFerence  of  only  $90,000,000  in  oar  favor.  Aftei 
foreign  freight  bifis  are  paid  and  nndervalnation  deficiencies  settled, 
there  could  not  remain  to  the  credit  of  the  nation  on  the  exchange  of 
animal  and  food  products  a  sum  equal  to*$l  for  each  inhabitant 

If  wc  take  all  exports,  cotton  included,  reducing  fhom  to  their  value 
on  the  farm,  and  add  to  the  cost  of  imports  ocean  transportation  and 
the  expenses  of  internal  distribution,  we  shall  find  that  the  net  result 
of  our  large  exportation  of  agricultural  products  is  the  means  of  liqui- 
dation of  charges  for  intports  of  products  of  agriculture,  an  increase  in 
railroad  earnings,  and  very  little  else.  In  bri^,  the  agriculture  of  tbis 
country  is  able  to  produce  enough  to  supply  its  wants,  directly  or  by 
exchange,  as  does  nearly  every  other  country  in  the  world. 

The  worst  aspect  of  this  exchange  is  an  overproduction  of  some  prod- 
ucts, wheat  especially,  at  low  prices,  and  an  underproduction  of  others, 
sugar,  for  instance,  and  the  expenoiture  of  the  proceeds  of  low-piiood 
wheat  in  the  purchase  of  high-priced  sugar. 

Diagram  Y  shows  the  proportions  of  this  export  trade  according  to 
the  official  figures,  without  allowance  for  undervaluations  or  cost  of 
transportation  to  tnls  country,  and  therefore  in  a  much  moro  fiftvorable 
light  than  these  modifying  considerations  throw  upon  it. 

WAGES  OF  FABII  LABOB. 

In  1866  an  investigation  was  made  to  ascertain  the  prevailing  remu- 
neration of  farm  labor,  whether  employed  by  the  year,  the  season,  or 
during  the  hay  or  wheat  harvest*  The  payment  is  reckoned  by  the 
month  for  the  longer  periods  and  by  the  day  ibr  harvest  work.  Two 
usages  prevail :  payment  wholly  in  cash,  the  laborer  in  one  case  pro- 
viding his  own  board  and  lodging,  and  in  the  other  receiving  board  as 
part  of  his  compensation.  The  difference  in  the  rate  represents  the 
assumed  value  of  board,  and  differs  according  to  the  cost  of  living, 
being  less  in  the  West  than  in  the  East,  and  still  less  in  the  South. 

In  the  South  the  wages  system  is  less  prominent,  though  everywhere 
in  use.  The  change  fh>m  involuntary  servitude  in  a  large  class  of  labor 
was  naturally,  and  perhaps  necessarily,  attended  with  too  much  uncer- 
tainty, too  wide  a  range  of  efficiency  and  value,  for  the  cash  wages 
plan ;  hence  a  system  of  share  contracts  was  introduced,  which  still 
prevails  to  a  considerable  extent. 

It  was  found,  in  1866,  that  the  average  for  white  labor  was  $28  per 
month,  and  115.50  with  board,  this  wide  difference  being  caused  by  the 
high  prices  prevailing  for  food  products,  and  especially  for  other  ex- 
I)enses  of  living.  An  accepted  estimate  of  thirty  years  before  made  |0 
per  month  with  board  the  average  cost  of  flEurm  labor.  An  advance 
of  70  per  cent,  is  thus  indicated,  much  the  larger  part  of  it  between 
1861  and  1866.  But  this  high  rate  was  not  to  be  fully  maintained,  as 
currency  depreciated  in  value  as  prices  fell  and  nomud  conditions  re* 
turned. 

In  1860  the  rate  for  labor  paid  fully  in  cash  was  125.13,  a  redaction 
having  occurred  in  the  West,  some  decline  in  the  East,  wliilo  in  tbo 
ISouth  an  advance  had  resulted  from  incretising  efficiency  in  labor  and 
rising  confidence  in  its  reliability.  In  1875  a  farther  decline  liad  oc- 
curred: the  reduction  in  six  years  being  from  $32.08  to  $28.06  in  tlie 
East,  from  $28.02  to  $26.02  in  the  Middle  States,  and  from  827.01  to 
$23.60  in  the  West.  The  average  rate  with  board  was  812.41,  which  is 
only  $3.001e8a  than  in  1866.    The  difference  was  therefore  more  in  the 
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reduced  allowance  for  boaid  tban  in  tbe  additional  cash  allowance,  and 
tlio  redaction,  thoagU  material,  was  less  than  it  seemed. 

In  tbe  following  period  of  cnmnlative  effect  of  the  depression,  cnlmj- 
nnting  in  1870,  there  was  much  labor  unemployed,  an  excess  of  raral 
laborers,  an  abnormal  reduction  of  wages,  from  which  a  gradual  recov- 
ery resulted,  which  in  1882  had  raised  the  rate  nearly  to  the  level  of 
1875,  quite  up  to  it  in  tbe  Western  States.  Tbe  following  statement 
sbows  by  sections'the  cosh  rates  whore  board  is  not  furnished,  showing 
tbo  gradual  decline  of  inflated  values  of  the  speculative  period,  tbo 
undue  depression  of  the  era  of  panic,  and  the  ultimate  recovery  in  18b2, 
witb  the  changes  indicated  by  tbe  present  returns  of  the  1st  of  May, 
1885: 


SocUon. 

188S. 

1882. 

1870. 

1875. 

I860. 

1866. 

XMfom  States  X...  . ax. .....x. 

$25  30 
23  19 
14  27 
22  26 
38  76 

$26  61 

22  24 
15  30 

23  63 
38  25 

$20  21 
10  69 
13  31 
20  88 
4100 

$28  90 
26  0*2 
16  22 
23  60 
44  50 

$32  06 
28  02 
17  21 
27  01 
46  38 

$33  30 
80  07 

Middle  SUt«fl 

BoQlhora  States 

16  00 

'\VMtom  States.... 

28  91 

Callfoml* 

85  76 

Thus  during  twenty  years  past  wages  were  higher  in  18G6  than  at  the 
date  of  any  other  inquiry,  except  on  tbo  Pacific  coast  and  in  the  South. 
The  decline  continued  to  1879,  and  amounted  to  39  per  cent,  in  the 
Eastern  States,  35  in  the  Middle  States,  30  in  the  Western  States,  and 
17  in  the  Southern  States.  Wages  have  been  best  sustained  in  Gall- 
fornia,  being  now  higher  than  in  18GG.  Comparing  the  rates  of  the 
present  day  with  those  of  1876,  the  decline  is  least  in  the  West,  being 
there  less  ti^an  G  per  cent.,  11  in  the  Middle  States,  12  in  the  South,  and 
13  in  the  Eastern  States  and  California. 

WAGES  PEIl  MONTH  BY  THE  TEAB. 

This  statement  gives  the  result  of  tbe  present  investigation,  in  con- 
nection with  those  of  Hve  prior  inquiries,  at  intervals  from  18G6  to  1885: 


States  and  Tcrrltorica. 


1885. 


1882. 


1879. 


1875. 


1869. 


1S06. 


Maine $23 

NowHarapahlro 22 

Vennout -- 23 

U(i8Aat*basett9....... 2S 

JlhoJe  Island 28 

t'onnecticat 27 

Ncvr  York 24 

KewJezvej 23 

reDtwylTamA 22 

Hflaware 18 

MifTUnd— IH 

Vir;;imA 13 

Korth  CaroliDa 12 

FHJtitb  CaroUna 12 

(imrf^ia 12 

^'lohaa 17 

AUbama 13 

XfllWlHB^pl  .M... .......  li 


00$lGOO$2i 
75  25 
20  23 
85,  30 
70  27 
20,  27 


75|1(J  15  $18  25111  08  $25 

10  -     


50    17  ' 


19  75 
lil  00 
25  00 
23  00 
23  29 

20  61 
20  22 

10  02 
17  00 
14  00 

11  "00 
11  10 
10  25 
10  73 
13  80 
13  20 
13  31 


23 
19 
53 
4G 
50 
051  20 
GO  14 
60  13 
60,  12 
38j  14 
73  15 
30  13 
28  IG 


04126 
25  32 
37  32 

25  as 

00  32 
50,  33 
80'  29 
78,  32 
10'  28 
67|  22 
421  21 
2l|  15 
82,  12 
19,  11 
79  14 
75  10 
40  15 
251  17 


25  $16 
C6'  22 
40  21 

95  22 
25'  20 
001  20 
2B'  18 
11    10 

ca;  18 

00    13 


50  $27 
16,  32 
40!  32 
101  38 


I 
00  $17  44 
74  22  48 
84  21  00 
04  22  3U 
40  20  5 J 
25,  21  54 
57|  10  32 
27]  18  QH 
Oil  18  M 
»3i  13  25 
36|  12  7it 
821  9  36 
id  8  15 
OOi  7  06 
611  9  67 
OOi  12  12 
9  8U 


12  ( 
0  I 

7  I 

7  : 

0  ' 

10  I 

10  I 

11  sit  10  72l  U  58 
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8UtM  and  TorritoiiM, 


1882. 


18m 


I 


1875. 


i 


18«L 


1^ 


Looisiaiui |#16 

TexM 18  87 

ArkiuiMM 17  83 

TenDomee 13 

AVottVirKiuiA 10  00 

Kentucky 16  80 

Ohio 83  00 

lUohiffon 24  00 

IndUna 88  80 

IllinoU 88  80 

Wi«coiirin 88  M 

MloDMotft 85  50 

Iowa 85  83 

MiMourl 81  85 

KftDAU 84  70 

Nebraska 85  00 

CftliToniift 88  75 

Oregon. 84  00 

Colorado... ...M...*^...  83  00 

Utah 80 

KewMoxlao 88  75 

DakoU 25  55 

WMhiafitOB 88  38 


05811  28818  80813  88818  40811  27818  40812 
18 


65  16 
78  17 
14   15 


86  17 

21   17 

13 

85;  15 

45;  10 

38  25j  83 

83  50 

86  50  87 


•n  Hi 

88   HI 


84 
64 

20  12  76 
01 
81 


69  15 
94,  20 
00>  18 


55   15  62 


60  85 


80821 
87  18 


88  20  3& 

48  81  Oil 


10  21 
00   18 

20 

48<  81 

US 

87  27 
45  80 
86  28 

11  28 
15  24 
65  28 
75  S3 
60'  40 
87 
14 
88 
25 
50 


87812 
831  18 
25;  16 

81;  11 

3»  13 
841  12 
16 
Oil  20 
42,  17 
82i  17 
08,  18 
61  17 
80  17 
47   16 


82J80  50I1S4) 

^lo  OP,  iJ  n 

24^1  15  00 
10  00  12  S8 
25  35  16  47 
20  23  13  85 
28  46  18  M 
03  31  26  30  44 
03  27  71>  18  T2 
60  28  54;  U  72 
471  80  84  It  87 
94  81  W  21 16 
87>  28  84|  18  17 
:t8.  26  75;  11  48 
38  31  08j  18  n 
18,  38  37^  24  U 
60  45  71  10  tS 
85  7K  22  98 
67  8S  48  12 
44  72888 
85  oS  18  18 
80  89  20  80 


Diagram  VI  presenta.  in  a  strlkiDg  way,  the  changes  of  an  erentftl 
period  of  twenty  years,  nrst  irom  the  inflated  valaes  of  the  ante-iesninp- 
tion  period  to  the  lower  wages  of  the  years  of  commercial  and  manafaot* 
nring  depression,  and  the  subsequent  rise  ih>m  1879.  The  figure  repre- 
sent^ a  depression  at  that  date  which  appears  as  a  slough  of  despond 
into  which  all  sections  fell,  surely,  if  not  to  equal  depths.  The  eastern 
or  manufiacturing  section  suffered  a  lower  foil,  because  labor  was  di- 
verted there  from  the  artisan  to  the  agricultural  class,  which  ultimately 
suffered  nearly  as  much. 


DAT  WAGES  IN  HABYSST. 

The  following  exhibit  of  average  day  wages  in  harvest  time,  with 
and  without  board,  corresponds  in  its  periodical  dianges  with  those  in 
the  statement  of  monthly  wages  of  labor  employed  by  the  5'ear : 


StatM  and  Territorioa. 


1878. 


t1 


1875. 


I- 

h 


I 


i 


II 


M 


Hatne 

KewHampthira.. 

Vermont , 

Maaaaohiuetta. ... 
Rhoile  Island. ..... 

Couneotioat •< 

Maw  xofk. ••*..••! 
avwvvnuj  ■.••••! 
PaDBiylTauA... 


••••••••.. 


81  08 
1  65 

168 
170 
160 
165 
800 
804 
165 
188 


8110 

1  80 
1  81 
185 
188 

154 
185 
180 
188 


8188 
171 
175 
175 
180 
186 
188 
888 
178 
189 


1182 
185 

185 

180 
188 
147 
174 
180 
185 


8148 
1  25 
180 
1  50 
180 
180 
188 
186 
188 
187 


8108 

86 

97 

100 

85 

186 

118 

180 

80 

180 


^88 
806 
228 
1  80 
800 
808 
885 
888 
8  81 
188 


81  48 
184 
188 
180 
188 
188 
1T5 
888 
181 
141 


^17 
T87 
248 
8  87 
887 
840 
888 
888 
188 


^185 
185 
800 
188 
178 
188 
188 
888 


^68 
186 
881 
8  41 
888 
848 
8  41 
888 
881 
818 


t81K 

I    ^  « 

18» 

■  188 
171 
1  8V 
1  81 

a8i 

188 
181 
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1885w 

1882. 

1879. 

1876. 

1860. 

1866 

BUtM  ud  TetxitoxlM. 

If 

3  a 

Ji  o 

1 

if 

Ji 
a 

II 

a 

if 

A 

M 
ll 

A 

1 

4 

1 

A 

A 

1 

A 

5 

A 

a 

ll 

d 

UArjUuid 

TlnHaSal 

11  74 

1  a:) 

1  15 

87 
1  04 

06 

90 
I  00 

95 
1  32 
1  30 
1  2« 
1  31 
1  51 
1  75 
1  90 
1  85 
180 

1  80 

2  20 
2  (10 

1  »5 

2  05 

1  75 
131 

2  06 
,3. 

•I  18 

1  00 

82 

64 

70 
76 
70 
75 
1  04 
1  03 
1  04 
1  03 
1  17 
1  40 
1  57 
185 
1  40 
1  57 
188 
1  61 
1  30 
1  48 
1  55 
180 
1  50 
150 
1  36 
88 
1  60 
1  00 

$1  62 
I  27 
1  20 
1  08 
1  U) 
1  12 
1  05 
1  23 
1  10 
1  30 
1  M 
1  30 
1  80 
1  54 

1  70 

2  13 
1  89 

1  01 
250 

2  61 
2  25 
1  50 
1  70 
1  05 
230 

1  02 

2  n 

2  00 
165 

11  15 

99 

t*& 

78 

80 

80 

80 

95 

85 

1  08 

I  03 

1  00 

1  00 

1  18 

141 

1  76 

1  58 
154 
3  10 

2  16 
1  81 

\U 

1  57 
1  86 
1  50 
1  80 
1  56 
140 

$1  48 

1  16 

00 

80 

08 

1  U2 

96 

1  00 

103 

180 

1  88 

128 

1  26 

1  49 

151 

202 

1  68 

1  62 

2  11 

8  6aa 

166 
147 
1  70 

3  17 
327 
202 
208 
1  82 
1  00 
3  15 

11  12 

96 

76 

68 

61 

73 

77 

85 

77 

94 

108 

96 

95 

115 

117 

155 

128 

118 

170 

225 

1  67 

1  17 

1  32 

1  66 

1  76 

154 

1  55 

143 

67 

161 

•181 
148 
1  17 
1  17 
1  29 
1  00 
1  40 
1  40 
1  30 
1  52 
1  50 
1  62 
1  55 

1  79 

2  05 
260 
220 
220 

3  40 
2  82 
2  67 
1  75 

1  86 
240 

2  50 
2  11 
383 
2  20 
1  36 
8  40 
237 

1184 

131 
1  00 
1  01 
99 
72 
1  15 
1  00 
1  05 
1  30 
126 
1  20 
1  20 
146 
1  60 
300 
I  75 
188 
1  93 
380 
3  10 
1  43 
1  46 
168 
3  00 
1  72 
150 
1  76 
90 
300 
1  90 

13  16 
1  48 

187 
1  15 
1  24 
1  25 
1  24 
1  56 
1  64 
1  68 

1  67 

2  10 
178 

1  83 

3  15 

2  76 
2  16 
284 
2  45 
390 
385 
2  80 

2  08 

3  41 
2  82 

•167 

1  18 

1  04 

90 

90 

87 

05 

127 

1  13 

136 

140 

1  59 

1  39 

138 

172 

325 

177 

194 

1  96 

2  86 
324 
1  84 

1  68 
200 

2  04 

•2  00 
•146 
153 
1  36 
1  48 
1  13 
1  27 

1  66 
166 
165 
3  07 
3  01 
178 
3  10 

2  20 
262 
223 

3  41 
368 
368 
388 
216 
3  81 
265 
266 

3  40 

4  17 
8  43 
1  50 
800 
350 

•168 
1  21 

Kortb  GmoUim 

1  17 

Booth  CaroUii*  .......... 

93 

Gfionitk.... 

1  06 

yiondJi 

83 
1  04 

AlalMoia 

MiMiMippi 

1  14 

X  20 

TAXM    .• .....a.... 

1  82 

ArksBflM 

162 
1  64 

WMt  Virginia 

1  81 

Kootncky 

1  70 

Ohio 1 

1  78 

Hiohino 

3  14 

Indiana 

1  76 

TUIno^  T  ,.rT.,,-.. 

1  91 

Tn»c<nialzi  ............... 

3  16 

MisDMota 

8  37 

Iowa 

1  88 

HiMonii 

173 
1  83 

Kaniuui 

Noliraaka 

3  15 

Oalifonia 

2  06 

Orecon  .................. 

1  80 

Ccinado 

3  87 

Utah 

3  49 

ITaw  Hexioo T, 

1  12 

W^aahiiifftoii  ............. 

3  36 

DakotftT ..., 

265 

2  19 

3  00 

BAT  WAGES  OF  OBBINABY  FABM  LABOB. 

This  table  gives  the  wages  of  transient  labor,  exdosive  of  labor  in 
harvest,  and  commanding  lower  rates : 

Table  showing  the  average  rate  of  wages  per  day  in  transient  service,  other  than  harvesting^ 


StatM  and  Tarritoriaa. 


Maine 

Kew  Hampahire., 

Vonnoot 

Xlaaaachnaetta. ... 
lUioda  laUad  .••«. 

Ccmooclloat 

VewYork , 

KowJaraay 

PoDuaylTaDia  ....< 
Dalawara 


1885. 


•119 

1  80 

115 

1  50 

125 

182 

1  26 

1  17 

1  10 

1  00 

93 

71 

67 

60 

60 

85 

78 


•0  88 
96 
(« 

1  00 
94 

1  00 
98 
68 
80 
78 
63 
49 
47 
46 
47 


1883. 


•118 

1^0 

1  20 

1  45 

128 

1  30 

129 

131 

1  20 

110 

83 

70 

66 

66 

70 

76 

78 


•0  91 
97 
90 
108 
100 
08 
08 
66 
86 
80 
65 
48 
4» 
45 
49 
66 
U 


1879. 


•0  97 
96 
91 
106 
100 
1  60 
02 
99 
96 
75 
76 
68 
68 
03 
58 
76 
60 


•0  73 
74 
64 
76 
60 
88 
68 
08 
63 
60 
48 
44 
41 
41 
44 
63 
60 


1876. 


•146 

1  50 

1  61 

144 

162 

160 

148 

145 

1  87 

1  01 

1  06 

78 

73 

71 

68 

93 

76 


•105 

113 

1  11 

1  13 

118 

1  16 

100 

1  00 

95 

70 

71 

61 

61 

66 

60 

70 


•148 

1  79 

1  76 

1  93 

1  78 

1  87 

164 

1  63 

1  48 

1  30 

120 

80 

74 

70 

88 

96 

80 


•1  06 

1  41 

128 

187 

118 

1  87 

1  19 

115 

1  04 

95 

77 

66 

49 

60 

60 

73 

61 


1866. 


•149 
1  67 
176 
183 
188 
176 
1  76 
1  68 
1  69 
1  31 
181 
83 
73 


100 
78 


•I  13 

1  26 

1  32 

1  38 

133 

129 

1  23 

120 

1  10 

94 

•a 

57 

60 

45 

70 

74 

« 
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Table  ihfwing  Hie  average  rate  of  wa^eeperday  in  traneient  eervice,  4^o.— Continaed. 


188S. 

1882. 

1879. 

1875. 

1869. 

1866. 

States  and  Torritorios. 

t 

1 

0 

•2 
J 

1 
S 

^ 

5 

0 

•2 

1 

i 

1 

•3 

1 

1 

1 

1 
1 

1 
1 

MlMlasippi 

f0  80 

Hti 

80 
71 
Kl 
84 

1  n 

1  28 
1  08 
1  14 
1  20 
125 
131 
1»5 
120 
1  85 
1  57 
130 

$0  GO 
(M 
76 
04 
53 
60 
50 
85 
02 
80 
87 
05 
HO 
07 
68 
87 
07 
1  15 
95 

93 

88 

72 

82 

87 

1  19 

1  30 

108 

1  10 

1  33 

1  37 

1  34 

1  00 

1  12 

I  21 

1  71 

1  33 

$0  55 
60 
70 
62 
50 
50 
60 
80 
06 
78 
00 
09 
102 
99 
70 
80 
91 
1  29 
100 

$0  78 
85 
02 
86 
60 
80 
77 
100 
1  16 

on 

1  01 
1  12 
1  27 
1  12 
67 
105 
1  29 
1  65 
1  44 

$0  55 
62 
G6 
60 
50 
55 
53 
83 
82 
00 
73 
79 
94 
80 
59 
72 
00 
1  23 
108 

1  a 

1  19 

1  12 

56 

02 

$1  07 
1  00 
1  14 
1  10 
05 
1  05 
1  03 
185 
1  55 
1  30 
1  87 
1  42 
1  50 
1  38 
1  07 
1  80 
1  43 
184 
1  47 

84 

80 

60 

75 

72 

1  00 

1  10 

95 

1  01 

1  00 

1  07 

1  01 

78 

00 

1  00 

1  30 

1  15 

$110 
1  44 
1  16 
1  36 
1  05 
1  U 
1  10 
144 
1  66 
186 
1  50 
1  56 
164 
1  52 
1  44 
1  56 

1  63 

2  13 

102 
6ej 
79 
77 
1  05 
I  17 
1  01 
1  13 
1  15 
1  18 
1  13 
1  02 
1  12 
1  26 
1  50 

<1  34 

Louisiana.  ...•..•.•■•.... 

^1    Ol       ^w  a» 

1  08  ;       70 

1  31          » 

1  31    1         «A 

Texas „.-.. 

Ai'kaasas.  ..-..•  ...•••.... 

j.Vr:s?*«ee  .. ............. 

1  15 
131 
1  21 
154 
178 
145 
1  62 
178 
1  75 
1  62 
1  44 
1  65 
193 
226 
1  75 
300 
329 
227 
106 
200 

» 
92 
86 

lis 

130 

loe 

121 
12S 
133 
1  19 
1  07 
1  13 

West  Virginia 

Kentucky  ......•.■•..... 

Ohio 

Michigan 

Tndiafia..... 

niiuois  ....•••......•.... 

Wisoonsin 

Minnesota 

lovra 

Missonri 

Kansaa 

Nebraslca........ 

California................ 

1  45 
173 
1  40 

Oregon  .....•••••........ 

Kerada 

2  SO 

Colorado.. ••.••. ••....... 

1  55 
1  52 
1  25 
1  31 
1  70 

1  10 
1  14 
8L 
1  08 
1  17 

1  63 
157 
1  28 
150 

1  14 
1  10 
1  00 
1  11 

1  83 

1  46 

81 

1  34 

1  76 

1  80 

85 

1  6S 

1  16 

140 

50 

1  08 

1  S3 

Utah 

1  a 

New  Mexico 

90 

Dakota ..'. 

1  SO 

Washington  .•.••••••••.. 

Wvonyinir  -r*.*.........T 

308 

236 



Tho  following  Territories  report  wages  by  the  month  and  day,  and 
are  not  incladed  in  the  above  comparisons : 


1.  /t._  It.. 

Per  day. 

Territories. 

year). 

Transient  (in  har- 
rest). 

Transient  (not  in 
harreat). 

Witliont 
board. 

With 
board. 

Without 
board. 

With 
board. 

Withoat 
board. 

With 
boanL 

Arisona  ..••••.••. .TBr*.*-. .■»»'!'-T»itw-T-.- 

$2  50 
2  00 
260 
1  75 
1  38 

$1  50 
150 
200 
1  33 
100 

$2  25 

1  75 

2  25 
1  65 

$1  40 

Idaho.... ..••.•■••••••......•.. ••....... 

Mnntana............*.........***^.*.... 

$38  50 
40  00 
38  50 
23  50 

$23  00 
23  60 
25  UO 
14  80 

)  25 

1  & 

Wyoming.. ....•..•■•••••.••........•..  • 

1  25 

Indian.... ....... r.««.,....,.T,.,r.T 

75 

AGEICULTURAL  IMPLEMENTS. 

The  inflaence  of  the  agrieultaral  implement  industry  upon  agrical^ 
are  is  liable  to  be  underrated.  This  industry  is  a  great  factor  in  pro* 
duction,  which  renders  possible  the  extension  of  crop  areas  into  spaisely 
settled  regions,  and  cheapens  the  cost  of  products  without  destroying 
the  profit  of  production.  It  enabled  the  country,  with  millions  of  work- 
ers withdrawn  from  rural  labor  to  fields  of  warfare,  to  supply  its  do- 
mestic wants  and  provide  a  large  surplus  for  export.    In  later  yean  it 
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has  enlarged  piQdaotion  beyond  the  Teqnirements  of  home  consnmption, 
and  liberated  labor  for  the  extension  of  prodaction  in  the  domain  of 
mining,  of  constmction,  of  fabrication,  and  differentiation  of  labor  in 
development  of  art,  industry,  and  every  form  of  wealth,  without  ren- 
dering the  necessaries  of  lire  scarce  and  dear,  or  reducing  the  wa^es 
of  lal^r.  .  In  fact,  the  rate  of  wages  for  farm  labor  is  not  only  higher 
in  harvest  time,  but  is  highest  in  those  regions  where  farm  machinery 
is  most  used.  This  i^  an  era  of  too  much  intelligence  to  allow  the 
wheels  of  progress  to  be  blocked  by  pr^udice  on  the  part  of  laborers. 
Every  labor-saving  appliance  advances  the  interest  of  the  intelligent 
laborer,  relieves  him  of  drudgery  but  not  of  direction,  lightens  his 
work  without  destroying  his  vocation,  and  tends  to  elevation  and  par- 
ticipation in  the  benefits  of  invention  and  advancing  skill.  The  prog- 
ress of  manufacture  in  this  countiy  has  been  very  rapid.  The  number 
of  establishments  making  agricultural  implements  of  all  kinds  in  1850 
was  1,333 ;  in  1880, 1,943.  But  this  difference  does  not  indicate  the 
real  extent  of  development  in  the  mannfaeture.  The  number  of  hands 
employed  was  7,220  in  1850 ;  in  1880  the  average  number  was  nearly 
six  times  as  many,  40,180.  This  showing  also  fails  to  indicate  the  true 
extent  of  progress,  for  the  capital  employed  was  about  seventeen  times 
as  much,  and  the  products  were  ten  times  as  much,  having  increased 
fh>m  $6,842,611  to  $68,620,486,  showing  that  the  buildings  and  ma- 
chineiy,  the  ^^ plant"  of  the  industry,  are  more  substantial  and  per- 
manent, and  also  that  labor  is  more  effective,  producing  larger  values 
per  hand,  though  the  prices  have  meantime  been  very  much  reduced. 
The  essential  data  of  this  progress  may  be  presented  as  follows: 


Totfi. 

VuBber 

offlstebUah. 

bmhU. 

GapitiJ. 

Hindi. 

WlfM. 

'Um^mtJ^ 

PNdnoti. 

1150.. — A..  •.—•  .... 

ifao .^ .. — 

1870. M... MM 

13.684,201 
11.477.289 
84,884.800 
62,109,008 

7,ao 

14,814 
28,248 
40,180 

18,107,868 
8^070^  674 
12,107,604 
16,860,810 

12.448,768 

S,S6^169 

21,478,988 

81,681,170 

17,487,900 
62,060^875 
66^620,486 

1880................. 

In  recent  years  the  cost  of  material  increases  in  larger  proportion 
than  wages  or  products.  The  tendency  to  advance  is  constant  in 
wood,  while  the  price  of  iron  and  steel  tends  to  decline.  Nearly 
$50,000,000  are  annually  distributed  for  material  and  wages,  millions 
more  are  paid  for  the  use  of  capital,  for  constant  repairs,  replacements, 
and  the  substitution  of  better  machinery,  and  allowed  for  services  of 
thousands  of  proprietors  not  receiving  wages  for  service;  for  inventors 
and  draftsmen,  and  for  royalties  for  inventions,  for  advertising,  for  in- 
surance, and  other  incidental  expenses ;  and  the  remainder,  little  or 
much,  but  a  small  part  of  the  whole  value,  goes  to  account  of  profits  of 
the  business. 

Relative  to  the  amount  of  production,  Ohio  stands  first  in  this  manu- 
facture, with  products  in  1880  valued  at  $15,479,825 ;  Illinois  comes 
next  with  $13,498,575;  New  York  produces  $10,707,706;  Indiana, 
$4,460,408 ;  and  Wisconsin,  Pennsylvania,  and  Michigan  each  make  a 
value  of  over  $3,000,000.  Ohio,  Illinois,  and  New  York  come  in  similar 
order  of  rank  as  to  capital,  with  more  than  half  of  the  total  investment 
in  the  business. 

As  to  material  used,  more  than  half  the  value  is  iron  and  steel, 
25  Ad «5 
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$18,083,502 ;  wood,  $6,000,516 ;  other  materials^  $7,778^62.  Thd  rela^ 
lively  large  proportion  of  materials  to  product  is  due  to  tbe  reduction 
ill  prices  of  iinplemeDts  and  machines.  In  this  connection  it  is  desir 
able  to  notice  the  increase  in  number  of  implements. 

The  increase  of  implements  manufactured  relates  not  only  to  uam 
bers  but  to  variety.  Machines  for  harvesting  were  well  advanced  in 
ISlOj  yet  improvements  have  been  constant  and  valuable  since  tliat 
date.    The  increase  of  ten  years  is  thus  noted :  . 


1880. 

1870. 

Implamente. 

1886L 

1870. 

Seedert  aod  plaiiten : 

Corii-pl&Dteni 

Number. 
68,691 
10.248 

8,155 
48,232 
15,568 
20,288 

4,245 

684 

188 

818,057 

127.807 

8.582.066 

1.326.123 

2,545,764 

8,002 

815 

167,403 

25,737 

8,704,784 

2, 480. 724 

8,857 

2,884 

85,625 

47,661 

72,080 

Number, 
21,708 
2.000 

"'ii'oii* 

■"■6,"806' 

Harrestlnff     implemented 
Continacd. 
Potato-diffeere  — 

Number. 
88,458 

54.088 

1.344,864 

487.178 

85,618 

1.413 
44,870 

n^m 

4^418 
8L188 
10.434 

3,356 
10.302 

1.483 

38.883 

781 

11,161 

^5 

703 
1,460 

Number. 

CotUiU'Dlaniortt ^ 

Fertiliser  dUtribatart. . . . 

Reapers 

$^M 

OnOn-driUa 

Reapers     wad    mowers 
combined 

OrAl]|-MW9rt.........a.«a 

81^643 

88U844 

17.  W 

Beftd-towoTf  ....•.•.•.•••. 

Soytbes 

TrftospUnten 

Soytbe-anatbs 

XiDploiu«uti  of  onltlvfttion: 
Clod*cnubers 

Sickles 

8,6N 

Clover-bailers  ..••••..«. 

Cnldraton  •••....••••... 

"■88,'740* 

0,150 

1.621.668 

864,047 

809,072 

4,808 

"'ioa'iie' 

8,566 
2,487,720 
1,298.256 

a^sN 

Corn-buskers  .••••..•... 

HftRtnrt  ..•...••...•...•. 

13,041 

HOM 

Pan n in ff -mills ..... ...... 

18^773 

Plow*         ^....   .     X. 

1.131 
22.9U 

Sboreli 

Tbrasbers  ....*■•... 

Boilers 

Hisoellaneons : 

Cane-mills..... 

Cider  and  wine  mills  ... 

Hay  and  straw  cutters.. 
Hair  nrnssos 

EArreetiDg  ImpIemenU: 
Fruit  ntberoTS  .....■•... 

101 

OraiD-orsdlM  .'•.......... 

HarvMtert...... ......... 

80.  m 

Hiind'takM  ..••.■..■••... 

Hayiirk* 

Horse-powers ........... 

4,511 

Ilay-loadon.. ......  ••.... 

Stalk-pullers 

nay*toddera.. ............ 

Stono-'ffaiberers ......... 

Uonie-nhkea.  ............ . 

80,610 
3.586 
88,486 

Stump.pnllers ........... 

131 

Lawii'mowerft..**..  •••••. 

Sirup-evnporators 

Mowers 

EXPOBTATION  OF  AaHIOXTLTTTItAL  DfPLSMSin». 

The  exportation  of  agricultural  implements  is  a  trifle  compared  with 
home  consumption,  nor  does  it  increase  as  rapidly  as  the  extension  of 
manufacture.  The  first  separate  official  statement  of  exports  of  imple- 
ments was  in  1864,  when  the  value  of  such  exports  was  (611,152.  In 
the  following  year  the  record  was  $1,385,274,  possibly  3  per  cent,  of  tho 
production.  It  was  much  less  in  18G7  and  1868,  and  did  not  much  ex- 
ceed $1,000,000  again  till  1872.  In  the  six  years  from  1864  to  1869,  in- 
elusive,  the  value  of  exports  aggregated  $6,016,557. 

The  exports  of  the  last  twenty-one  years  are  valued  at  $42,534,450,  or 
an  average  of  about  $2,000,000  per  annum.  The  exportation  has  |k>s- 
sibly  been  4  per  cent  of  the  production,  after  reducing  exi>ort  valncsJ  m 
factory  values.  This  point  should  not  be  misunderstood.  As  the  fre i^riit 
is  heavy,  and  is  brought  to  the  sea-board,  a  distance  of  500  to  1,<nm> 
miles,  before  exx)ortation ;  it  is  cause  for  national  congratulation  (Init 
so  large  a  surplus  can  be  shipped  throughout  the  world.  It  is  tw^ 
merely  cheapness  that  renders  it  possible,  but  the  ingenuity"  of  the  lua- 
chinefy,  the  skill  in  manufacture,  and  lightness  and  strength  of  mate- 
rial. Our  people  would  scarcely  take  foreign  implements  as  a  gift,  aiid 
foreign  nations  are  learning  their  superiorly. 

The  following  table  shows  our  total  exportation  of  this  class  of  prod- 
ucts for  each  fiscal  year  from  1870  to  1884,  inclosive,  with  the  nombets 
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and  yalaes  of  some  of  the  more  important  classes  of  implements,  and 
the  total  valac4»  from  18G4  to  1881,  inclusive: 

Tadlk  I. 


Tain. 


U64tol06O. 


U70.. 

im.. 

im., 

we., 
isn.. 

1979.. 


KM 

mo  to  1884. 
llMtol884. 


Vftnulnc* 


Ko. 


TAlna. 


•I* 


10 
72 
63 
110 
]26i 
167 
120 
50 
4 
S4 
5 


33    $3,887 
12      1,380 
470 
3.144 
2.«45 
14,263 
3,049 
10,654 
2,060 
8,043 
805 
764 
127 


140      8,480 


60,455 


HOIM- 

powers. 


No.   Talae. 


Mowers  vad 
respers. 


Ko. 


2l| 
20, 

fill 
50 
38 

117 
62 
65 
80 
28 
13 
43 

136 


84,816' 
10,167 
8.200 
11, 282' 
80,6K5; 
17,271 
32,2841 
24, 2971 
10,872 
17, 147 
11,682 
8,002 
8,880 
86,651 
28,622 


859,888 


537 
8,842 
6,084 
0,?iH 
16,130 
14,580 
12,127 
7,578 
10,496 
0,41! 
6,019 
6,018 
10,518 
18,788 


Tslne. 


865,583 

354.263 

714.016 

1, 243<  033 

1,707,130 

1,503,509 

1,225,085 

766,240 

1,018,916 

808.972 

788,945 

854,156 

1,008,724 

1,493,026 

8,096,298 


19,688,505 


Plows  and  oulli* 
vstore. 


Ko. 


11.1 

9.586 
17,895 
38,133 
17,889 

9,805 
15,064 
14,939 
20,710 
21,975 
21,854 
20,166 
81,810 
89,627 


Yslae. 


$143,627 
189,014 

.  211.406 
444,163 
286,203 
128,747 
146,487 
120,235 
154,877 
150,822 
160,211 
184,828 
200,177 
874,477 
852,804 


All  otb«r 

not  *}!*«)• 

where 

speclfled. 


Ysluo. 


$6,016,651 


$852,863 

566,112 

618,821 

884,422 

1,028,000 

876,582 

848,794 

886,538 

1,879,467 

1,854,405 

1,296,609 

1,668,568 

1,672,458 

l,9n,866 

965^543 


8,259,478  17,260,12336,517,899 
42,584,450 


TotaL 


Yslno. 


1.068,476 
1,070,946 
1.547,418 
2,585^914 
8,080,758 
2,625.372 
2,256.449 
1, 815, 873 
2.575.198 
8,933,888 
2.245,742 
2.400,318 
2,976,871 
8,883,819 
8,442,767 


The  foUowing  table  shows  the  yalne  of  our  exports  of  the  principal 
classes  of  implements,  and  the  total  valne  of  all  classes  firom  1870  to 
1884,  inclnsive,  as  well  as  the  total  value  for  the  twenty-one  years  from 
1864  to  1886,  designating  a  namber  of  the  coantries  to  which  oar  exports 
were  oomparatiySy  large: 

Table  II. 


Coantries. 


Exports  tram  1870  to  1884,  inolaslTO. 


F$a* 
ning* 
mills. 


Horse- 
powers. 


Howers 

snd 
respers. 


Plows 

snd 

enltlTS- 

tors. 


All  others 
not  else- 
where 
speclfled. 


Totsl 
from  1870 
to  1884. 


Totsl 
exports 

from 
1864  to 
1884.  in. 
olnsive. 


Greet  Britsin  flnd  Xrelssd. . . . 

Germsny 

Britlflli  posseMlonsin  Austral. 


$1,118 
146 


$550  $5,008,851 
4,r25     4,168,645 


FtHBoe 

Argentine  Bepabliot 

The  Dominion  of  Csnads 

BriUsh  poesesslops  in  Afirien. 

BrsiU 

Cubs  and  Porto  Sioo 

ChiU 


4,619 


UniiniST .. 
UnitodfiUI 


.tesof  Colombia... 


1,673 
11, 805 

m 

8,412 

756 

98^603 

987 

251 

2,424 


796 

84,2'J4 

8,376 

9U 


182,893 

940 

1,311 

8,806 


Totsl  to  the  oonntries 

abore  named 

Other  eoontrles 


i)),193 
2.282 


266,780 
2,808 


Total  to  aU  ooontries... 


60,455 


260,838 


1,046.608 

2,489,458 

1,087,221 

63 1.603 

40. 040 

672 

3,011 

102,033 

191,070 

3,436 

81,020 


$36,  no 

15,055 

16,654 

31.955 

422,660 

425.470 

1, 060, 700 

75,745 
821,763 
215,584 
383,406 

18,818 
103,178 


$2,030,246  $7,077,484 


2,472,076 

8,445,826 

1,578,484 

1, 612. 683 

1, 016, 140 

1, 163, 576 

740,1*85 

803,029 

488,481 

801,087 

641.363 

407,386 


6,060,646 

8.618,626 

4,040,842 

8,125,032 

2, 060, 281 

2.277,760 

810, 154 

7]  8, 558 

080,404 

878,348 

664,070 

M7.315 


$8,495,441 
6,725,083 

4.889.687 

4.078,573 

8,523,227 

2,601,612 

3,572,116 

1,813,815 

1.440.006 

1.187,670 

081, 878 

043, 851 

800,792 


14,654,887 
1.034,118 


8.136.700 
122.778 


16,185,618 
1,074,605 


84,281,528 
3,286,371 


80, 640, 050 
2,885,400 


15,688.605 


8,250,478 


17,860.128 


r 


617,  S 


|43,534,450 


•  For  1864  British  India  was  iaoladed. 

t  For  1864  tTrnguay  is  included  with  the  Argentine  Repnblie. 
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An  examination  of  the  figures  relative  to  exports  from  1870  to  1884  will 
show  that  of  the  total  valao  exported  during  this  period  of  fifteen  years 

i $36,517,899),  fanning-mills  and 'horse-powers  together  made  less  than 
.  per  cent.,  mowers  and  reapers  about  43  per  cent,  and  plows  and  cul- 
tivators about  9  per  cent.,  leaving  about  47  per  cent,  for  <^  all  other  im- 
plements not  elsewhere  specified.''  The  following  table  shows  approxi- 
mately the  percentage  of  each  class  of  implements  exported  to  the 
countries  designated  in  Table  II  during  the  period  for  which  the  several 
classes  aire  separately  stated,  namely,  the  years  from  1870  to  1884,  in- 
clusive : 

Table  in. 


CoantriM. 


Fuming* 

mills  and 

hone- 

powen. 


and 
FMpen. 


PknriMid 

oulUraion. 


Allotben 
wheroapeo- 


Great  Britalii  and  Ireland , 

Germany 

BritiBli  proTlnoea  in  Anatralaaia.. 

ITrance , 

Argentine  Xepablio , 

Dominion  of  Canada , 

British  poaaeeaiona  in  Aftioa...., 

BraaU 

Cuba  and  Porto  Bioo •••.. . 

ChiU ^ 

Umguay 

United  Btatea  of  Colombia^ 

Hexioo • 


C). 


0.1 
0.1 


0.1 
4.6 
0.1 
0.3 
0.1 
tl8.8 
0.2 
0.2 

to 


02.8 
82.6 
20.8 
60.2 
84.8 
25.7 
1.8 

ai 

0.4 
10.4 
21.9 
0.4 
&7 


•0.5 
0.2 
0.5 
0.8 
13.5 
20.6 
47.0 
0.2 
44.8 
210 
43.6 
ZB 
l&O 


a«L7 

S7.1 

6a.< 

39L0 
5L6 
48.1 
5L1 
9Ql4 
U.7 
40.3 
34.3 
06.6 
74.4 


*Fanning-milla,  horae-powera,  plows,  and  cnlUTatora  together  make  a  firactlon  loaa  tlian  0.5of  1  per 
eent. 
tEanning<mi]li  2.7  and  borse-poweis  16.6. 

The  following  table  shows  for  each  year  from  1864  to  1884,  inclu- 
sive, our  total  exportation  of  agricultural  implements  to  each  of  the 
countries  designated  in  Tables  II  and  III,  thus  exhibiting  tlie  varia- 
tions from  year  to  year  in  the  amounts  which  they  have  respectively 
taken : 


TablxI^ 

.— 2btel  palutBofagriouliural  knplemenU  exported  Jnm  1864  to  1864,  todiMiM, 

oy  year*,  and  inpari  oy  oanniHei. 

• 

Om&t 

Brttiah 

Brifiali 

Years. 

Britain  and 
Ireland. 

Germany. 

poaaeaaiona 
in 

FmnoA. 

Argentine 
Bepublio. 

Dominion  of 
Canada. 

po«-i« 

Anairalaaia. 

▲fiUa. 

1864  ■■•■■■• 

028.742 

$19,852 

1173.218 

10,159 

♦24,771 

$17,104 

$S7.007 

1865 

158.280 

25,975 

.       232, 781 

7,533 

31.618 

71,280 

64,1OT 

1886 

124,006 

5^314 

209,407 

10,236 

84.771 

92;  800 

2S.238 

1867 

87,222 

•...•...■••■ 

93,846 

1,803 

43,941 

98.488 

St.  008 

1868 

86.671 

8,816 

56,615 

114.600 

97,147 

50^537 
44«472 

1860 

SSM 

10.600 

110,294 

147,494 

120,068 

1870....... 

166.480 

29.075 

104,064 

150 

186,918 

U5.780 

M^n 

1871 

807.225 

68.678 

57.280 

1.737 

64.  COS 

100.180 

98.900 

1872....... 

858.025 

844.457 

27.691 

2.660 

103.680 

152,126 

lSi^»T 

1878 

458.224 

868,793 

63,565 

6.006 

227.107 

114.381 

806,386 

1874 

890.504 

1.858.215 

74.754 

158.806 

112,899 

134.108 

ITSwHl 

1875....... 

407.607 

1.000,625 

57.772 

200,630 

rd.088 

128,744 

US.8» 

1876 

818.604 

635.821 

69,025 

185,843 

58.767 

61.606 

l«r.f66 

1877 

406.505 

283.625 

166.696 

280,137 

78,772 

108.467 

16tt.M2 

1878....... 

663.167 

308,129 

220.509 

641,484 

90.137 

84.817 

1«7,«S2 

1879..^... 

616.225 

298,771 

664.756 

682,817 

203,078 

120.664 

1S7.447 

1880 

601.021 

301,109 

183.393 

603,012 

115,516 

63.8a 

81%  110 

1881 

682.616 

234.812 

852.517 

301,940 

221,053 

7o.m 

IMIMT 

1882 

540.250 

282.470 

819,118 

857,711 

497,178 

206,846 

WkM9 

1883 

700.882 

283,058 

589,018 

403, 708 

658,115 

468,  m 

Ml  69 

1884 

781.010 

829,418 

614.518 

873,102 

439,290 

188.085 

•4,578 

Total.. 

8.495,441 

^,  725, 093 

4.880.667 

4,078.573 

8.622.227 

J,  601, 612 

2.S73;ilf 
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Table  IV. — Total  value$of  agricuUural  implemenia  expartcdi  «f-c.— Continued. 


Teut. 

Brasil. 

Caba 

and  Porto 

Wco. 

ChJlL 

TTingnay. 

XlDited 
States  of 
Colombia. 

Mexico. 

Other 
coantriea. 

AH  ooan- 
triei. 

1864 

1965 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

•    1873 

1OT4 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

129,073 

140,852 

4n,953 

186,891 

51,000 

108.886. 

148,885 

108,078 

47.192 

55,683 

214,090 

1»,177 

0,862 

8,450 

22,028 

22,424 

45,087 

66,722 

27,461 

18,159 

14,956 

♦75,842 

178,427 

149,427 

126, 432 

100,640 

102,580 

54,491 

58,213 

71,886 

75,727 

43,315 

41,378 

27.048 

39.128 

30, 012 

24,040 

33.232 

50,208 

69,163 

66,776 

83,342 

$12,966 
28,478 
21,558 
16,983 
61,178 
75,922 
84,298 
46,273 
80,219 
75,713 

145,800 
84,306 
88,076 
59,190 
28.893 
26,389 
37,798 
82,253 
64,121 

;  97,462 
84,195 

'"♦20;223* 
9,700 
17,897 
11,956 
43,754 
83,206 
14,859 
31,232 
62,799 
19,310 
13,672 
32,796 
50,998 
42,805 
48,672 
64,847 
75,421 
92,298 
184,908 
120,625 

$41,947 
106, 210 
42,220 
39,218 
22,397 
28,280 
35,742 
17,188 
80,137 
152.308 
97,639 
62, 818 
68,550 
34.122 
41,502 
21,086 
19,955 
16,383 
13,301 
15,836 
6,391 

$33,701 
124,868 
72,038 
68,344 
21, 352 
21,574 
20,439 
22,291 
22,948 
17.870 
25,390 
20,842 
18,243 
21,381 
21.286 
29,058 
30,266 
37,659 
89,188 
97,967 
71.648 

$58,270 
200,672 

97,647 
101,244 

56,066 
135,280 

88,161 

90,446 

88,958 
102,491 
144,688 
221,990 
163,762 
137,670 
144,008 

97,261 
108,674 

72,648 
274,448 
123,847 
870, 624 

$611,168 
1,385,274 
1,878,004 
936,210 
678,381 
1.037,530 
1.066,476 
1,070,046 
1. 547, 413 
2.585.914 
8,089,753 
2,625,372 
2,256,449 
1, 815, 878 
2,575,198 
2,933,388 
2.245,742 
2,400,318 
2,976,371 
8, 883, 919 
8,442,787 

Totel.. 

1,813,815 

1,446,906 

1,187,579 

981,878 

943,851 

890,792 

2,885,400 

42.684,460 

The  following  table  shows  in  detail  the  distribution  by  countries  of 
oar  exports  of  agricultural  implements  during  the  fiscal  year  18S4,  ex- 
hibiting the  total  value  exported  and  the  values  of  the  different  classes 
of  implements : 

Tablb  V. 


Cotintiiea. 


norse- 
powers. 


I 


Mowers  and 

reapers 
and  parts  oH 


Plows  and 
onltiya- 
tors  and 
parts  of. 


All  others 
and  parts 

ofnotoUe- 

wbere 
specified. 


TotaL 


A  rsentf  ne  Kepablio , 

Aastiia , 

Beleiom , 

Braail , 

Cratral  American  States.. 

ChiU 

China , 

Denmark.................. 

Banish  West  Indiea 

France 

Trench  West  Indies 

French  possessiona,  sU  other]., 
Gerrosaiy 


$306 


90 
'20,' 030 


Gerrosaiy. 
Bngland.. 


200 


Scotland 

Ireland ••• 

Gibraltar 

Nora  Sootia,  New  Bmnswick,  and  Prbioe 

Kdwurd  Island 

Qnebeo,  Ontaiio,  Manitoba,  and  Korthwest 

Terrliorr • 

British  Colnmbia ^ 

Newfoundland  and  Labrador 

BritUh  West  Indies ...^ 

British  Hondnraa .— 

British  Xast  Indies , 

British  Onlana 

Jloat'Kimg 

Brittah  possessions  in  Africa  and  a^acent 

islanda ., 

British  possessions  in  Australasia 

Hawaiian  Islands 

Hsytl 1 — 

Itsly. 


800 


5^414 

'■""si" 


44 

277 


Japan  ...• 
libadA... 


$306,197 

106 

266 

86 


8,393 
"'4,"460 
'179^783 


203,739 
682,997 
22,989 
41,436 


il8 

879 
711 
237 
218 


9,995 

481,878 

561 


8,266 


$55,211 


24 

9,618 

679 

26,791 

6 

25 

844 

80,596 


8,722 
15,804 

6,812 
344 
145 

1,106 

24,183 

843 

498 

1,310 


799 


89,835 

4,462 

8,940 

150 

497 


$77,486 


18,847 

6,162 

2,822 

28,075 

73 

9,325 

348 

162,813 

3,218 

93 

116.752 

123,946 

84,968 

2,425 


8,754 

82,982 

12,897 

6,064 

2,847 

62 

82 

15 

1,220 

14,748 

128,134 

81,884 

316 

1,283 

784 

41 


$430,290 

106 

19. 126 

14,956 

8,501 

84,105 

79 

13,810 

092 

873.192 

3,218 

93 

829,413 

672,747 

63,759 

44,604 

146 

4,277 

113,468 

14,451 

6,799 

8,964 

62 

831 

16 

1,220 

64,678 

614, 518 

41,062 

466 

4,986 

784 

41 
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Table  V— Contfnnod. 


Conn  trie*. 


Ilorse- 
powon. 


Howera  and 

reapers 
and  parte  od 


Plows  and 

cuHlTat" 

orssnd 

parts  of. 


All  others 
and  parte 
ofnotelsO' 

whore 
specified. 


ToteL 


ICezloo • , 

Netherlands ; 

Pern J 

Portugal 

Asore,  Hadetra,  and  Gape  Verde  Islands. , 

Boomania 

Bossla  on  the  Baltic  and  VThite  Seas 

Bossia  on  the  Blaek  Sea 

San  Domingo k < 


721 


12,058 
453 
231 


188 


113 
60,840 
18i,723 


[faha 

Porto  Bioo 

Spanish  possessions  in  Africa  and  a^Jaeent 

Spanish  possessions,  all  other 

Sweden  and  Norway 

Turkey  in  Borope 

United  States  of  Colomhla 

Uruguay • 

Yenesnela 

All  other  oonntries  and  porte  tn  South 

America  not  elsewhere  speoifled 

All  other  oonntries  and  porte  in  AlHoanot 

elsewhere  specified ••.• 


17,446 
807 


260 
681 


22.175 
8,070 
1,408 

64,600 
124 


24. 035 

137 

2,N'i» 

45 

78 


1.6(9 
58.058 

in 

78 


Total. 


28,822 


2.080,208 


85^301 


83,034 

2,285 

4,405 

888 

085 


247 

2.008 

180 

20,078 

1,573 

340 

802 

480 

22,244 

5,074 

4.083 

1.834 

5.540 
2.281 


2.788 
8.387 


71.8(1 

2.  MS 

7,256 

431 

981 

113 

1.911 
18.7X7 
27.09 

%n7 

17 
l^6« 

8.M 

%»l 

128^  GS5 

840 


068^  oa 


«.  443.787 


Over  half  of  this  exportation  lias  been  taken  by  the  oonntries  of  North 
and  South  America,  Africa,  and  Australasia.  The  recent  increase  of 
exports  of  reapers  has  been  largely  due  to  the  increased  demand  for  the 
improved  self-binders.  In  1884,  according  to  Mr.  A.  Blue,  secretary  of 
the  bureau  of  industries  of  Ontario,  three  thousand  self-binders  were 
brought  into  that  province.  The  number  of  mowers  and  reapers  ex- 
ported in  1884  was  double  the  number  for  1882. 

THE  MONEY  VALUE  OP  SOIBNTIFIO  AGRICULTURE. 

Agriculture  involves  all  physical  science.  Earth,  air,  light,  heat,  and 
moisture  are  ever  factors  in  vegetable  germination  and  growth.  Nat- 
ural laws  direct  and  control  the  operations  of  the  husbandman,  hoir- 
ever  ignorant,  and  his  practice,  if  wise  and  judicious,  is  an  unconscious 
formula  of  the  results  of  science  applied  to  agriculture.  Thus  we  find 
in  evety  rural  community,  however  primitive  and  unlettered,  pecnliar 
methods  and  traditionary  practices,  which  are  crystallijsed  common  sense 
and  unwritten  science. 

There  is  a  vast  distance,  however,  between  the  unconscious  science  of 
the  untaught  farmer  and  the  highest  application  of  the  latest  tliseov- 
eries  of  natural  laws,  and  that  distance  will  be  greatly  extended  in  the 
future. 

Experiments  in  vegetable  physiology  and  the  increase  of  prodnetioQ 
by  enlarging  the  natural  supply  of  mineral  constituents  are  question- 
ings of  nature  suggested  by  the  latest  scientific  development,  the  an- 
swers to  which  may  lead  the  way  to  higher  production  at  lower  cost 

This  brings  to  view  the  idea  of  my  theme— that  there  is  momej/  in  ox 
periment,  in  high  culture,  in  scientific  agriculture.  As  profit  is  a  prime 
aim  in  agricultural  production,  next  to  the  necessity  of  subsistenoei  it  if 
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important  to  show  the  saperior  yalae  of  the  highest  learning  and  skill 
in  practice  over  the  lowest  type  of  primitive  cnltlvation. 

Statistical  research  shows  that  a  crude  agricnltore  is  not  abundant 
in  product,  that  it  is  deficient  in  working  capital,  and  that  it  is  com- 
pelled to  pay  high  interest  on  borrowed  money.  A  low  grade  of  farm- 
ing is  cursed  with  mortgages  and  mildews,  with  insects  and  ignorance. 
Uncertainty  broods  over  its  harvests,  and  famine  decimates  its  people. 
Famine  is  unknown  in  a  country  of  advanced  agiiculture,  thougli  a 
fourth  of  its  people  only  may  be  engaged  in  rural  production.  On  the 
contrary,  millions  famish  in  India,  while  most  of  its  people  aie  in  agri- 
culture. It  is  said  that  in  1270,  in  England,  <<  parents  ate  their  children 
when  wheat  rose  to  336  shillings  a  quarter  at  tbe  present  value  of 
money."  Five  hundred  years  ago,  when  nearly  every  Englishman  lived 
by  agriculture,  the  product  only  sufficed  for  a  home  supply ;  now,  with 
a  population  of  446  to  the  square  mile,  of  which  only  one  in  eight  is  an 
agricultural  worker,  six-tenths  of  all  the  food  required  for  consumption 
is  produced  at  home,  though  half  the  island  is  occupied  for  residences, 
pleasure-grounds,  and  hunting  preserves. 

These  eras  present  wide  contrasts,  the  most  remarkable  of  which  are 
those  which  suggest  advances  in  agriculture  through  applied  chemis- 
try, physiology,  mechanical  science,  and  other  developments  of  modem 
learning. 

The  Latin  races  of  Southern  Europe,  slower  than  the  Anglo-Saxon  in 
utilizing  in  rural  practice  the  discoveries  of  modem  science,  are  still 
making  sure  progress  towards  a  higher  and  moreprofitift>le  agriculture. 
In  Italy  lands  are  more  productive,  buildings  more  numerous  and  con- 
venient, and  the  peasant  is  better  paid  and  better  lodged  and  clothed. 

An  official  commission  has  recognized  the  improvement  as  a  measure 
of  progress  in  scientific  agriculture,  and  made  the  future  prosperity  of 
Italy  dependent  upon  schools  and  scientific  experiment. 

This  Italian  commission  has  learned  the  lesson  of  all  time,  that  primi- 
tive,  nnsdentifio  agriculture  is  poor,  when  it  declares: 

The  experience  of  all  times  and  of  all  places  has  demonstrated  the  fact  that  purely 
agricaltural  countries  are  never  rich,  even  from  an  agricultural  standpoint,  while  in 
tbose  countries  where  the  artS|  industries,  and  commerce  flourish  private  gam  creates 
inral  wealth. 

In  such  countries  only  can  learning  and  science  flourish,  for  this  high 
commercial  and  industrial  activity  is  their  natural  offspring;  and  only 
in  such  countries  can  the  most  productive  and  profitable  agriculture 
exist. 

Spain  is  mainly  agricultural,  yet  its  entire  value  of  rural  production 
could  be  purchased  with  the  value  of  the  corn  crop  of  the  United  States. 
It  is  because  the  yield  is  small  and  the  price  low.  Sussia,  with  labor 
employed  principally  in  agriculture,  yields  but  19  bushels  of  cereals 
per  head,  while  Great  Britain,  with  Beven-eighths  of  her  people  em- 
ployed outside  of  agriculture,  last  year  produced  10  bushels  of  cereals 
lor  every  inhabitant  of  the  country.  In  Great  Britain  the  yield  per 
acre  of  wheat  is  28  bushehs ;  in  Bussia  scarcely  more  than  a  third  as 
much.  This  high  yield  has  been  attained  by  science  applied  to  agricult- 
ure. A  single  individual  has  given  his  life  and  his  fortune  to  experi- 
mental agriculture,  and  endowed  his  experimental  flEirm  with  the  income 
in  perpetuity  from  half  a  million  dollars. 

The  average  yield  of  a  country  is  no  indication  of  the  natural  fertility 
of  its  soiL    The  richest  soils  of  the  world  under  the  rude  methods  of 
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primitive  agriculture  return  low  yields.  The  progress  of  skill  and  learn- 
ing is  indicated  by  a  country's  average  of  yield.  The  statistical  com- 
mission of  the  International  Congress  twelve  years  ago  made  the  average 
yield  of  wheat  12.6  bushels  in  Hungary,  13.2  in  Portugal^  17.1  in  France, 
24.8  in  Holland,  and  29.9  in  Great  Britain. 

In  this  country,  where  maize  is  a  universal  crop,  the  richest  districts 
do  not  necessarily  produce  the  largest  yields  per  acre.  New  Englaiul, 
with  a  soil  of  sand  and  gravel,  averaged  in  the  last  five  harvests  30.8 
bushels  per  acre,  with  good  culture  and  the  use  of  fertilizers.  The  Mis- 
souri Valley,  fat  with  the  elements  of  maize  growth,  yielded  at  the  rate 
of  29.8  bushels,  and  the  Ohio  Valley  26  bushels,  while  the  Middle  States, 
with  much  aid  from  experimental  science,  came  very  near  the  best 
Western  results  with  29.4  bushels. 

In  seasons  unfavorable  to  production,  the  money  value  of  skill  and 
science  in  agriculture  is  immensely  enhanced.  It  is  often  remarked 
that  farmers  receive  as  much  for  a  very  small  crop  as  for  a  very  large 
one.  In  1881,  1,195,000,000  bushels  of  com  were  worth  $760,000,000; 
in  1884, 1,795,000,000  bushels  were  valued  at  $641,000,000;  a  small  crop 
was  worth  63.6  cents  per  bushel,  a  larger  one  35.7  cents.  A  crop  of 
cotton  once  sold  for  $40,000,000  less  than  the  previous  one^  which  was 
more  than  a  million  bales  larger.  ]^evertheless,  there  is  disaster  in  a 
small  crop.  The  failure  is  unequally  distributed.  The  few  advanced 
farmers  grow  nearly  full  crops,  and  receive  larger  revenues  than  usoal : 
the  many  unskilled  and  careless  suffer  disastrous  reduction  of  yield  and 
quality,  and  fail  to  make  return  for  seed  and  labor.  Given  iinsoien- 
tiflc  agriculture,  with  an  inauspicious  season,  and  the  poor  may  grow 
poorer,  while  the  scientific  farmer  in  the  same  year  may  grow  richer. 

These  contrasts  in  present  production*  and  profit  of  agriculture  are 
suJQQciently  striking.  But  the  present  will  soon  be  past  We  are  con- 
fronted with  a  future  full  of  possibilities  as  of  dangers  and  difficulties. 
Experiment,  skill,  science  applied  to  industry  can  only  avert  the  latter. 
Fifteen  years  ago  47  per  cent,  of  our  people  were  employed  in  agricolt- 
ure;  five  years  ago,  44  percent.;  to-day  perhaps  42.  We  find  that  all 
nations  in  which  more  than  half  of  the  laborers  are  in  agriculture  are 
comparatively  poor,  and  their  rural  processes  are  primitive,  their  im- 
plements rude,  their  rate  of  production  low.  We  find  that  in  the  highest 
development  of  agriculture,  20  per  cent.,  or  25  at  most,  can  fuiiiish  food 
for  all.  In  this  country,  allowing  for  surplus  production,  40  -per  cent, 
can  readily  meet  the  demand  of  home  consumption,  and  33  per  cent, 
will  probably  do  it  in  the  not  fax  distant  future,  leaving  two-thirds  to 
produce  other  forms  of  wealth.  With  increase  of  permanent  wealth 
there  will  come  demands  for  luxuries  of  living  which  will  add  to  the 
profit  of  the  farmer.  As  the  facilities  for  production  increase,  one 
danger  from  an  unscientific,  primitive,  routine  agriculture  is  great  excess 
in  certain  crops  that  have  been  cultivated  from  the  earliest  days  with 
little  labor.  Already  our  wheat  has  encountered  the  lowest  markets  of 
a  century  in  Great  Britain.  The  present  price  of  wheat  in  Liverpool 
is  to-day  lower  than  in  the  thirteenth  to  fifteenth  centuries. 

What  is  needed,  then  t  Evidently  experiment  in  collecting  new  plsmts, 
in  producing  new  varieties  by  scientific  process,  in  cheapening  the  cost 
of  cultivation  to  compete  with  foreign  production  by  cheap  labor.  It 
will  not  do  to  say  that,  having  learned  how  to  compete  with  the  world 
in  certain  products  that  are  very  cheap,  we  can  never  learn  to  com- 
pete in  the  matter  of  products  that  are  dear.  In  our  desire  for  speed, 
for  large  results  bv  labor-saving  machinery,  we  must  not  tail  into  rou- 
tine, and  decline  investigation,  inventive  researohi  and  eiperiinantal 
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effort.    Thought  in  agriculture  must  be  alert  and  practical,  as  in  me- 
chanical and  constructive  industries  in  this  era  of  mental  activity. 

Oar  agriculture  is  too  much  controlled  by  accident  and  caprice.  Free 
prairie  lands,  improved  reapers,  and  railroad  extension  make  a  glut  in 
wheat  The  cotton-gin,  slavery,  and  a  strong  foreign  demand  once 
made  the  South  poor  in  buying  supplies  for  man  and  beast  engaged  in 
growing  cotton.  Thus  unequal  development  reduces  profits.  While 
one-third  of  the  wheat  is  exported,  one-seventh  of  the  consumption  of 
barley  is  imported.    We  do  not  grow  even  the  cereals  required. 

We  boast  of  our  exports  of  products  of  agriculture.    We  foolishly 
talk  of  feeding  the  nations  of  the  world.    We  do  not  feed  ourselves. 
In  1883  we  paid  $240,000,000  for  food  and  drink  imported,  and  the 
freights,  commissions,  and  customs  duties  in  addition;  and  our  food  ' 
exports,  at  prices  on  the  farm  and  in  the  packing-house,  scarcely  sufficed 
to  pay  the  bill  of  costs  of  such  imports.    A  large  item  of  this  was  sugar. 
Thirty  years  ago  half  the  sugar  used  in  the  United  States  was  pro- 
dnced  in  Louisiana.    Is  it  possible  that  European  agriculture  can  be 
threatened  with  paralysis  by  American  competition,  and  that  this  coun- 
try cannot  produce  sugar  on  account  of  European  competition  t    Less 
than  a  century  ago  it  cost  (1  a  pound  to  produce  it  there;  now  3  cents. 
While  we  do  not  expect  to  manufacture  it  from  sorghum  at  a  cost  of  1 
cent  per  pound,  or  flood  the  markets  of  the  world  with  our  surplus  of 
production  in  five  years,  it  is  fair  to  assume  that  the  great  maize-pro- 
dncing  country  of  the  world  will  ultimately  obtain  much  of  its  sugar 
from  sorghum.    The  cane  regions  of  Louisiana,  Florida,  and  Texas,  by 
the  aid  of  some  process  which  shall  not  allow  a  waste  of  40  per  cent,  of 
unexpressed  sugar,  should  aid  materially  in  the  home  supply  for  the 
wants  of  consumption.    In  addition  to  the  cane  in  the  southern  belt 
and  to  sorghum  in  the  great  central  zone,  there  is  a  belt  along  the 
northern  frontier  suited  to  beet  sugar,  and  there  has  been  no  test  that 
throws  a  shadow  of  doubt  of  success  on  the  experiment.    The  Maine 
experiment  was  a  successful  manufacture,  except  that  the  farmers  would 
supply  the  beets  only  from  garden  patches  in  insufficient  quantities  for 
ecoDomic  manufacture.    They  lacked  land  in  proper  condition,  rotation, 
fertilization,  and  high  culture  necessary  to  success ;  with  all  these  requi- 
sites,  experience  in  the  cultivation  of  sugar  beets  would  be  essential  to 
fall  success.  .  In  California  a  single  factory  produced  2,000,000  to 
3,000,000  pounds  of  sugar  last  year,  and  has  made  it  at  a  profit  for 
several  consecutive  years.    If  one  can  do  it,  so  also  can  one  thousand. 
The  trouble  with  our  farmers,  with  all  their  energy  and  dash,  is  a  dis- 
like for  new  methods,  an  adherence  to  routine,  and  impatience  in  wait- 
ing for  results.    They  will  exchange  sheep  for  hogs,  or  vice  versa,  in  a 
twinkling,  as  prices  veer,  but  will  not  experiment  for  the  ultimate  suc- 
cess of  new  rural  industries.    As  a  rule,  they  cannot  well  afford  to ;  it 
is  the  duty  .of  the  Government,  the  proper  business  of  this  Department 
and  of  the  agricultural  colleges  to  do  the  necessary  experimental  work 
which  shall  usher  in  new  and  profitable  enterprises  in  production,  which 
shall  relieve  the  crowded  competition  in  cereals  and  cotton,  give  to  the 
laborer  a  demand  for  his  work,  the  producer  a  market  for  his  varied 
products,  and  the  country  added  wealth  and  foreign  exchanges  in  its 
favor.    But  the  prosperous  farmer  should  cultivate  a  generous  public 
spirit,  as  well  as  a  laudable  esprit  de  corps,  and  take  some  risk  in  intel- 
ligent experiment  that  promises  beneficent  results  to  his  class  and 
advance  of  the  public  welfare. 

This  is  but  a  glance  at  thiB  great  subject.    From  these  contrasts  it 
may  fiurly  be  assumed  that  only  agriculture  which  applies  the  discov- 
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erics  of  science  will  pay  at  all.  If  the  annaal  agrioaltnral  prodaction 
of  India  is  worth  but  (8  for  each  inhabitant|  while  that  of  the  United 
States  is  worth  $64,  we  may  claim  some  progress  in  skilled  husbandry; 
but  the  goal  of  perfection  is  still  far  ahead. 

Among  the  results  due  to  applied  science  in  the  work  of  agricnltore 
the  following  are  prominent : 

(1)  Fertili^  is  increased ;  the  rate  of  yield  is  greatly  enlarged ;  labor 
is  lightened ;  the  laborer  is  less  a  ^'  beast  of  burden  "  and  more  a  master 
of  machinery.  (2)  The  margin  of  profit  is  increased,  or  rather,  one  ap- 
pears where  none  before  existed.  (3)  Production  is  equalized-^there  are 
fewer  gluts  of  certain  products,  and  greater  variety  in  production.  (4) 
Diasters  of  primitive  agriculture  are  partially  averted — drought  by 
deep  and  thorough  culture,  excessive  rainfall  by  drainage ;  insects  are 
less  numerous  with  rotation,  and  their  injuries  are  outgrown  by  vigor 
of  vitality  and  strength  of  growth;  blights  and  other  maladies  of  vege- 
table physiology  are  avoid^  by  amelioration  of  the  soil  and  cultivation 
in  harmony  with  the  conditions  of  healthful  growth. 

Finally,  by  application  of  the  discoveries  of  science,  the  farmer  aniteB 
brain  with  brawn  in  rural  production,  labor  loses  its  drudgery  and  ac- 
quires effectiveness,  the  profit  and  pleasure  of  agriculture  are  advanc^ed, 
the  public  wealth  and  welfkre  are  promoted,  and  a  country  lifiB,  wliat- 
ever  its  previous  charms,  is  &t  better  worth  the  living. 

TBANSPOBTATION  BATES. 

The  rates  of  transportation  given  are  the  regularly  authorized  rates, 
as  reported  by  the  companies.  The  special  rates,  the  cut  rates,  and 
discriminations'to  individuals,  whenever  and  wherever  made,  are  un- 
reported  and  inaccessible.  It  is  a  matter  of  public  knowledge  that 
such  modifications  of  the  tariff  are  sometimes  made.  Their  extent  and 
influence  cannot  be  determined  with  any  approach  to  accuracy. 

[In  ccots  per  IM  poondi.] 

Table  l.^Ckangei  in  ih$raie$  of  fr^ht  upon  grain  from  Ckicagp  to  Ifew  Tarkfnm 

isn^  to  1885.  iiiofiMiM. 


Date. 

1 

Date. 

1 

Dftte. 

1 

Date. 

1 

W!%, 

45 
40 
85 

g* 

80 

80 
35 
80 
85 
40 

40 
80 
25 
SO 
85 

Anffnatn 

80 
85 

86 

80 
18 
IS 
10 
15 
20 
25 
SO 
85 
40 

40 
85 
80 
85 

1881. 
Jenvary  1  ..«■•••■- - 

35 
40 
86 

80 
26 
80 
85 
15 

}!♦ 

20 

26 
80 

1883. 
Jaavary  1 

Jftoo&ry  1       •■•«•• 

l^oTember25 

18791 
JemieiT  i. .•■.•.••. 

w 

March t  .III....... 

ApiUll 

*» 

April  18 

FebmarTl.. ....... 

1884. 
Jaanaryl  .....•••. 

w 

April  36     

Marobl. 

Mays    

Febrnwyi 

Marohi:. 

AnrU  1      ...   -  .... 

April  1 

December  18 

April  11 

84 

JaiiQary  6^  ...*•••. . 

3< 

1877 

^yl 

Jqrie  8 - 

JannaiT  14.  «....••. 

34 

JTimiiftn'  1        ■ 

Jnne9 • 

June  15 

March  14 

MaivliSl 

•a 

Jane  22 

September  26 

October  10 

r» 

A  iiril  9 

Anffiet 4  «. .««>>«.. 

Joae  24 -. 

w 

Beptemberi 

October  17.. .••... 

Anffiiet25 

KoTemberl 

DeoemberO 

1881 

iTannaiyl.. -••>•... 

jrnlyU 

Tt 

October  18 

1881 

tTannary  l......«.^. 

isni. 

NoTemberlO 

188a 

Jannery  1  .••••••■. 

«n 

April  1. 

yi 

Mairb  ll 

JiUyl 

15 

April  1    ..  ••    .... 

Herobl 

Jannary  28. ..••••.. 

Attcoatl 

?9 

Xley  17  \ 

April  14 

March  26 

Deoemberl 

SS 

Autfoetft  ..••...■•. 

NoTemberSr 

December  1 
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Tabls  II. — Rat9$from  CMoago  to  New  York  upon  ewtain  produeU,  as  reported  hy  ike  eev- 
eral  trunk  Unea  upon  ikefiret  day  o/e^tch  month  for  the  year  1885. 


Month*. 

1 

3 

1 

1 

1 

n 

P 

1 

1 

1 

t 

t 

1 

i 

1 

^MntiMry»  .••...•. 

40 
40 
40 

90 
35 
25 
25 
25 
25 
25 

00 
00 
00 
60 
00 
00 
00 
00 
00 
00 
60 
00 

60 
50 
60 
60 
50 
40 
40 
40 
40 
40 
40 
40 

80 
80 
80 
25 
25 
25 
20 
25 
25 
25 
25 
10 

.70 
70 
70 
70 
70 
70 
48| 
48 
48 
48 
43 

a 

25 
25 
25 
20 

20 
IS 
20 
2U 
20 
20 
25 

25 
25 
25 
20 
20 
20 
15 
20 
20 
20 
20 
36 

80 
80 
30 
80 
25 
2.^ 
25 
25 
25 
25 
26 
25 

83 
28 
28 
20 
38 
24 
28 
28 
38 
28 

80 
80 
80 
35 
25 
25 
25 
25 
25 
25 
25 
80 

80 
80 
80 
25 
25 
25 
23 
25 
25 
25 
25 
30 

60 
00 
00 
00 
00 
00 
00 
GO 
00 
00 
00 
00 

86 

Febmarr 

Karch 

82 
82 

Apra 

82 

mSv::::;::::;;;: 

30 

JODO  ......••■••• 

30 

July 

80 

80 

September 

October ......... 

8C 
80 

2ioTcmbcr ...... . 

2>ecomber 

36 

86 

Table  llh—Lalce  freight  on  wheat  and  comfrofm  Chioago  to  Buffalo  during  the  eeason  oj 

1884  and  16ti5. 


Dstew 

1880. 

1884. 

Tk«k*A 

1885. 

1884. 

Wheat. 

Com. 

Wheat 

Com. 

Wheat. 

Com. 

Wheat 

Com. 

May    7 

2 

2 

2i 

n 

Anz^  22 

1| 

11 

3 

May  H 

2 

1} 

Ang.  80 

2 

1 

n 

M»y  23 

2 

Sept.    7. 

1 

1 

li*y  81 

*  \ 

2; 

]\ 

S-'iit..  14 

1 

1 

8 

June    7 

1  f 

1 

Sept.  23 

1 

]   ; 

2 

JvjmU 

2 

Sept.  80 

1 

1 

1 

JiuaSS 

If 

4 

n 

(»ct.      7 

8 

1 

1 

jrii]ie80 

3 

Oct.    14 

3 

2 

1 

July    7 

3 

Oct.    22 

2 

2 

1 

July  14 

u 

3 

Oct.    31 

8 

2 

2 

July  33 

ll 

3 

Not.    7 

8 

» 

2 
2 

July  81 

li 

11 

3 

Nor.  14 

8 

8 

Aug.    7 

if 

11 

*  J 1 

Nov.  2-J 

3 

2 

2 

2 

jLUg,  14 

u 

l{ 

11 

KoT.  29 

81 

H 

Si 

2 

Hay. 

June. 

July. 

Auxiwt 

Segtem. 

October. 

Norem. 
ber. 

1884. 

Wbe^t.. 

3.3 
2.0 

3.2 

2.0 

t? 

1.0 
LO 

LO 

3.0 
LO 

3.8 

Com.... -- — — _. 

3.1 

1885. 

'VTheal  .> 

3.1 
L8 

1.4 
L8 

1.5 
L8 

.      l.» 
1.0 

1.7 
Li 

3.8 
8.8 

8.0 

^;oni 

3.8 
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Table  IV,— Canal  freight  on  wheat  and  com  from  Buffalo  to  Ifew  York  durino  ike  moioi 

of  1884  and  1885.      . 


Date. 


1885. 


Wheat       Com. 


1884. 


Wheat        Corn. 


Date. 


1885. 


Wheat       Corn. 


188t 


Wheat      Com. 


May    7 

May  10 
May  17 
May  24 
May  31 
Jane  7 
June  14 

JODO  21 
June  28 
Joly  5 
July  12 
July  19 
July  20 
Auk.  2 
Aug.  0 
Aug.  16 


3 


Aug.  23 
Aug.  80 
Sept  0 
Bept  13 
Sept  20 
Sept  27 
Oct  4 
Oct  n 
Oct  18 
Oct  26 
Nov.  1 
Nov.  8 
Nov.  15 
Nov.  22 
Nov.  24 


•I 

i 

5    I 

P 


May. 


JlUMb 


July. 


Angnst 


Seplem- 


Ootober. 


KOTMB- 


Wheat... 

1884. 

Com ..... 

Wheat .. 

188B. 

KjOtn   •■.■•••. a. ..•■•■••^••*.. a 

8.8 
8.4 


4.8 

8.8 


14 

11 


S.S 

8.0 


8.6 
S.S 


10 
8.8 


4.2 
8.8 


8.7 
8.4 


4.7 
4.8 


8.S 
8.8 


6uO 
4.4 


4.1 
8L7 


4.7 
4.1 


4.4 
4.1 


Table  V. — Average  eoilper  huehelfor  traneporUng  wheat  from  Kew  York  to  Liverpool  h$ 
Bteamer  during  ike  twenty  years  from  1866  to  1885,  indueive. 


Teara. 

Steamer  ratea. 

Safling-veaael 

•  Yean. 

Steamer  rataa. 

rataa. 

Pence. 

Centa. 

Penoei 

CenU. 

Fences 

Centa. 

PawM. 

Ceata 

IgOO   

4.74 
6.18 
7.18 
6L40 
6.78 
8.16 
7.64 
10.66 
S.08 
&07 

0.48 
10.86 
14.80 
12.98 
11.66 
IGuSS 
15.28 
2L12 
1&16 
16.14 

1876 

&02 
6.93 
7.61 
6L20 
6i88 
4.08 
8.87 
4.64 
3.40 
8.60 

16L04 
18.86 
15l2S 
12.40 
n.76 
&16 
7.76 
0.08 
6.80 
7.  SO 

7.64 
6L76 

7.00 
6.80 
5l10 
4.78 

US 

1887 

1877 

US 

1868 

1878 

14.  If 

I860 

1879 <..a.. 

1880 a 

ILK 

1870 a 

las 

1881 

831 

1872    .•■•••. ^«.. 

1882 

1873 

a  91 
7.83 
7.12 

10.82 
15.66 
14.24 

IgKI 

&8S 
6.00 

11 K 

1874 

1884 

lt« 

1885 

The  following  are  the  prices  paid  for  carrying  grain  firom  New  York 
to  Liverpool  daring  the  years  1884  and  1885 : 


Uontha. 

188S. 

1881 

Hontha. 

188s;. 

18M. 

P«noe. 

CenU. 

Panae. 

Centa. 

Penea. 

Centa. 

Penea.lo«ti^ 

Janiiar7r..T....a 

6u00 
4.60 
8.00 
4.00 
8.60 
8.00 

10 

2.86 

134 
L66 
L77 
LS6 
8.08 

4.70 
4.48 
8.12 
8.64 

3L60 
6L16 

Jnly 

S.76 
&00 
8.60 
4.00 
4.00 
8.00 

? 

7 
8 

8 
6 

4.n  1    I* 

Febrnuy.a..... 

Ifaroh .. 

April 

Aognat 

8e|)teaib«r 

Oetober 

SToTembar 

Deoember 

168  >  tS 
&00i  &S 
lao      &« 

&::::::-:: 

In     iij 

0.87       111* 
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Table  VII.— Quantify  and  value  of  properUf  cleared  Jhm  Bii^alo  to  tide^water  and  inter- 
mediate poinU  for  the  year  1885. 


AiUdea. 

Property  cleared, 
through. 

Property  cleared,  way. 

Property  cleared, 
through  and  way. 

Quantity. 

Yalna. 

Quantlly. 

Value. 

Total 
quantity. 

Total 

yalue. 

Boards  and  soantllng.  .feet .  . 

Shingles 1,000  feet . . 

SUTes pounds.. 

Wheat Soshels.. 

A^e  «........■■■  ■■■...oo.... 

Com .^...do.... 

Bsrley.. do.... 

Barley  malt do.... 

OaU.- do.... 

Flaxseed ponnda.. 

Oilmeal  andoake...  do.... 
Pess bnaliela.. 

41,698,434 

704i 

9,198,000 

16,248,857 

204^863 

10,888,496 

4?  674 

186,884 

827,174 

84,080,948 

4^970 

16,243,857 

143,054 

4,887,573 

89,659 

167,534 

114,511 

3,102,024 

l2560 

12,036 

12,572,849 

8.8274 

24,176,500 

1,750,901 

24,879 

1,848,116 

88,616 

19,001 

28,413 

$801,786 

29;i45 

120,880 

1,759,901 

17,065 

831,652 

70,893 

16,161 

8,195 

64,266,783 
9.0311 

83.369.500 

18,003,^68 
228,742 

12,731,611 
138.190 
204.335 
350,587 

84,080.948 

628,000 

^024 

$1,802,378 

31,610 

166,850 

18,003,758 

160, 119 

6^729,225 

110.552 

178,686 

122,706 

2,102.024 

12,660 

12,036 



Table  YTH.—Oroee  and  net  eaminge  of  prominent  linee  of  railroad, 
PSirErSTLYANIA  BAZLBOAD. 


T«yra. 

Baminga 

from 
freight. 

Percent. 
ofgTOia 

Xunlnga 

zrom 
paaaengers. 

Percent, 
of  gross 

«j>ftTiiingf- 

Net  earn- 
ings. 

Per  cent 
of  gross 
earnings. 

Gross  earn, 
inga. 

1856..^ 

ino      

$2,809,806 
4,191,784 
11,193^566 
12,793.160 
15,651,741 
20,284,046 
32,400.120 
28,617,178 
34,586,789 
82,828,829 

65.7 
70.7 
64.1 
73.0 
76L4 
77.9 
8L0 
76.8 
76.6 
7&i 

$1,261,857 
1,463^998 
6,453.047 
8,757,942 
8,772,806 
4.487^146 
6,028,985 
6,962,456 
6,116,423 
6,017,763 

29.8 
24.5 
8L2 
2L4 
1&4 
17.1 
18.2 
19.3 
19.1 

ia9 

$1,829,277 
2,296,402 
4,189,111 
6,271,622 
8.699.199 
11,936.172 
12,178,540 
12.958,155 
13,686,899 
12,621,778 

42.8 
38.7 
24.0 
85.8 
42.4 
45.0 
44.1 
42.0 
42.8 
4L8 

$4,270,070 
5,932j70l 
17.450,169 
17,531.707 
20,403.252 
25,987,658 
27,647.009 
80.836,082 
82,017,813 
80,196,885 

1806 

1870............ 

1875.... 

1880. .«•....•.•....... 

1881...^. . 

1883  ...rc..... 

1883.................. 

1884...... ........ 

mW  TOBX,  LAZB  XBXl  ABB  WB8TBBB  BAILBOAD. 


1856 

1880 

1865 

1870.......... 

1875 

1880  .......MH 

1881.......... 

1883  ['.""III. 
1884 , 


8,884,848 
10,726,264 
11,963,647 
12,287,899 
14,891,116 
16,979,9n 
14,642,128 
16,562,141 
12,903,157 


75lO 
70.1 
74.1 
72.8 
77.0 
77.1 
73.8 
7&6 
78.3 


11,688,670 

80.9 

1^  lis;  967 

22.8 

4,460,309 

29.1 

8,968.899 

24.5 

8,461,804 

20.6 

8,682,961 

19.7 

4,041,267 

19.5 

4,884,510 

2L9 

4,184,971 

20l1 

8,678.667 

80.9 

$3,823,240 
1,903,820 
4,483,385 
4,106,450 
4, 197, 727 
7,049,183 
7, 459, 375 
6,887,680 
7, 019, 872 
6,648,639 


51.4 
36.7 
29.3 
25.4 
24.9 
37.7 

3ao 

34.5 
34.1 
3L6 


$5,488,093 
5,180,322 
16, 800, 575 
16,179,461 
16, 876, 858 
18,693, 108 
20, 715, 005 
19.975.774 
20, 598, 571 
17, 018, 076 


BBW  TOBX  CBHTBAL  ABD  HUDSOB  BITEB  BAILBOAD. 


1855...., 

1860 

1865..... 

1870 

1875.... 
1880..... 
1881...., 

1882 

1883 ..... 


$3,755,820 

43.8 

4,943,638 

54.9 

11,000,058 

60l7 

14,827,418 

64.1 

17,800,703 

67.3 

22,199,966 

73.2 

20,736,760 

70.7 

17,672,363 

64.9 

20,142,488 

66.8 

16,484,968 

64.0 

$4,466,199 
8,714,204 
6,621,40» 
6,788,503 
7,376,848 
6,611,160 
6,968,088 
7,816^619 
8,536,843 
7,633,218 


68L1 

41.3 
85w9 
80.1 
27.4 
2L8 
28.7 
28.7 
28.1 
29.8 


$3,775,620 

4&0 

8.456,520 

88.4 

8.689,882 

20.0 

8,295,240 

87.1 

9,823,807 

35ul 

13,469,052 

4L1 

9,857,746 

83.6 

7,863,828 

38.8 

9,618,887 

8t7 

7.827,108 

M.4 

$8,385^317 
9,004,886 
18,427,904 
22, 303, 320 
20, 585, 415 
80, 318. 946 
29,322,532 
27,249,797 
80,868,991 
35^670,421 


26  i^G— ^ 


Digitized  by 


Google 


402 


BEPOBT  OF  THE  COMIOSSIONXB  OF  ▲GBICTTLTUBE. 


Table  IX.-^The  NorihweiUm  roadi, 
GKOSS  ^AXjnNQS  FBOH  FSSIQHT. 


Teart. 

Chioftgo 

and 
Alton. 

Chicago, 
Bnrlinffton 

Qolnoy. 

and  Saint 
PaoL 

Chicago 

and  North- 

weatam. 

Chicago 

andBMk 

laland. 

SUnois 
CentzaL 

^"ST 

1870 «p.... 

1876  >■>«■••■•■■• 

18,372,068 
8,178,681 
$808:484 
6,646,870 
6,948,188 
6,197,681 
6,073,676 

94,614,629 
8,509,617 
16,054,209 
16,595,819 
15,711,600 
19.514,161 
18,614,482 

95,116,141 
5.690,668 
8.884,226 
11,884,796 
14,002,885 
16, 865, 854 
16,128,964 

18,187,607 
8,549.430 
12,897,777 
14,414,161 
17,526,184 
16.894,862 
17,677,866 

18,687,002 
6,292,412 
8,086^165 
8,690:480 
9,687.007 
7,928.837 
6,066,810 

$5,142,581 
6.490,996 
%871,882 
6,875,649 
6,918,152 
8^664,959 
7.902,043 

DISS'S 

1880 

67.551,08 

1881 ••.•• 

1882  .«>••••••••• 

68,7K.350 

1888 

75,564,744 

1884 

74.S5J.« 

TOlSm  OF  FBSIGHT  OABBIBD. 


1870 
1875 
1880 
1881 
1882 
1883 
1884 


1,261.482 
1,645,842 
8, 071, 788 
8, 275, 004 
8,522,840 
8,488,406 
8,598,284 


1,088,764 
2,896,988 
6,689,186 
7, 710, 750 
6.846,250 
7,646,701 
7,626,997 


1,688,768 
1,882,627 
8,260,868 
4,276,088 
6, 127, 767 
6,661,667 
6,023,016 


2,228,976 
8,158,815 
6.574,685 
6,602,112 
8,100,683 
7,874,066 
8,453,994 


1,717.727 
2,966,768 
8,276.260 
3,754,531 
8,464,888 
8,618,142 


1,02.994 
2,016,424 
2,702,682 
2.875,833 
2.909,578 
8, 888;  068 
8,854,086 


U66^g 

24.21I^IBT 
28,07i;M7 
29.851.80 
31,6«I7I 
S^  573,511 


KUMBSB  OF  TONS  CABBIBD  ONE  HILB. 


Chicago 
and  Alton. 


Chicago,Bor- 

Ungtonand 

Qainoy. 


Chicago,  Mil- 
waukee and 
Saint  FauL 


Chicago  lad 
North  waita& 


1870 
1875 
1880. 
1881. 
1882. 
1883. 
1884. 


145,000,000 
168. 028, 879 
481, 474. 780 
447, 009, 097 
474.823.008 
549, 369, 584 
602,768,064 


147,409,207 
486, 363, 161 
1,624,461,793 
1,211.903,074 
1,282,808,402 
1,658.141.458 
1,427,286,632 


181,428,678 
272;  689. 502 
604,876,154  i 
697.347.607 
945^250.159 
1,176,605,088 
1,247,737.288 


Yeaia. 


Chicago 
and  Rock 


Illinois  Cen- 
traL 


^Slff** 


804.74T.HI 
454. 556.  SI 

865.  M.M! 

986. 5U"* 
1,192. 186. «» 
l,188.8a.» 
1,886;  171,  TH 


Bate  per  toB 
peraiiU 


1870.. 
1876... 
1880... 
1881.. 
1882^. 
1888.. 
1884.. 


180,688,871 
287,918,578 
686.458,954 
712.883,129 
7i»8. 466. 874 
701,599,885 
734,601,380 


265.409,400 
884,650,900 
381.288,482 
986,035.424 
417.792,652 
604,632,667 
677, 542, 039 


1,234.678.291 
1,904,037.377 
4,544.460.655 
4,486,202.005 
6,641,330,034 
6,768,173,429 
6,940,110,011 


60  0143 
91  n 

9im 

0L4» 

91  m 

6LM 
9LW 


OEBBAL  SUPPLY  OF  BTJBOPB. 

The  production  of  cereals  of  the  countries  of  Europe  was  given  in  No. 
3  of  the  present  series  of  statistical  reports,  but  the  record  of  the 
products  grown  does  not  indicate  accurately  the  actual  supply.  The 
itoports  must  be  added  to  home  production,  and  exports  subtracted  from 
the  sum.  Nor  will  a  single  year  suffice,  as  both  production  and  oom- 
mercial  exchanges  of  grain  fluctuate,  and  the  real  consumption  is  not 
exactly  coincident  in  point  of  time  with  the  recorded  crop  movemeot  of 
each  year.  But  the  figures  of  a  period,  five  or  ten  years,  taken  together, 
will  i^ord  an  average  that  will  represent  as  closely  as  is  possible  oc 
desirable  the  real  rate  of  consumption. 

It  has  been  difficult  to  collect  official  data  for  a  consecutive  aeries  of 
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jears,  and  impossible  to  make  the  series  uniform.  Twenty  years  ago 
ODl.y  a  few  fragments  of  similar  data  oonld  be  had  ;  even  now  there  are 
countries  in  Europe  that  do  not  attempt  annual  estimates  of  production. 
The  following  statement  is  a  summary  of  the  actual  supply  of  each 
country  namedf,  for  food  of  man,  feed  of  animals,  and  seed  for  sowing : 


Statement  ilunoing  (k$  avenge  eu 
Kheai,  and  t/  aU  eereale,  with 

he  a/oerage  euppljf  per  head  ej  populatiant  in  eeniale. 

PoVVlntiM. 

PwM. 

AwmMAom  warwhi. 

CooatriM. 

meek 

▲DeoMli. 

Aggftn^ 

PWlMML 

Aggregate. 

PerhMd. 

Bji^mm. 

Pwnwk 

•7,900.000 

^4fi0.660 

1,960,000 

87,000.000 

46,200.000 

84.500,000 

27,500.000 

8,960.000 

4. 160,  000 

^073,000 

78.000.000 

4,500.000 

1,776^000 

Il74.'t2 
1882 

1876-'82 
l872-'88 
1878-83 
l874-'88 
1873- '83 
1870-82 

1877 

1876 
1870-81 
1874-'82 
1871-76 

Pounde, 

7.028,4181476 

2.642.400.969 

146,  704,  018 

20,  419.  402.  608 

7.  066.  830.  811 

12,946.181,690 

8,770.418.066 

683.636.002 

628,351.011 

468.286.696 

8, 147.  169.  628 

269,  120,  006 

46,842,149 

OMtelf. 

LOO 
4.66 
.75 
6.64 
1.56 
8.75 
8.19 
L78 
1.26 

""T04* 

.60 
.26 

Povnde, 

27.116.883.246 
6.808.660.909 
8.  149  867. 168 
87.^08.006,688 
87,  487,  236.  572 
29.  489.  964.  879 
14.  894.  023,  87t 
2.  493.  816,  evt 

2.  009.  602. 886 

3.  751.  066.  482 
69. 080.  603.  014 

8,568.811.894 
1,063,793,166 

Omuele. 
7.84 

9.74 
1C15 

Tmioe •^... 

Umhiaut  .•.■■••■•••••«^ 
OmtBrttoln — ... 

Portagid  ...•••  «••••••••. 

IL-iiDftoU 

lOill 
8.29 
8.65 
6.42 

6181 
484 

BllMlft ^....•... 

Swedra ^.... 

&86 

7.91 
6i90 

This  ■tatemaikt  tnelndat  ftboat  286.000,000  of  the  population  of  Kuropa^  Mid  makec  the  tiiiipW 
M.100,000  ooauU  of  wheat  and  2,368,000,000  oenUU  of  all  oen»aU  U>gethor.  Belgium  U  repreeented 
bj  t  iJaglo  jear.  It  la  belierod  that  aa  average  would  be  alioot  4  oentaia  of  wlittAt  perhoM,  and  8.6 
of  aU  oeraala.    Tba  total  population  of  Surope  la  aboat  830,000,00a 

This  supply  is  obtained  mainly  from  domestic  production,  in  some 
ooontries  in  part  by  importation,  and  in  all  there  are  some  imports  and 
exports  which  modify  the  supply.  These  data  have  been  compiled  for 
a  series  of  years  (published  in  the  monthly  report  of  March,  1885),  and 
the  average  imports  and  exports,  as  well  as  production,  give  a  truer  idea 
of  the  real  supply  than  could  be  obtained  JGrom  the  examination  of  fluc- 
tuating annual  figures. 

Table  ihcwing  ike  mverage  prodneHan^  imperie,  dsmorte,  and  nepply  of  wheat  in  different 
eemmUiee/oT  the  period  tpedfied. 


Coautriea. 


Period.       ProdnotlOA. 


Import!. 


Bxporto. 


Supply. 


AiMtria-Hangaiy  ...•....••. 

Belglom ••••.••••••• 

Denmark —.••....•• 

FniDoe ..••.....••• 

Germany 

Gr<>«t  Britain  and  Ireland. .. 

Italy... 

Ketherlaoda •• 

Portogal M..... 

Rnaeia  InBuropo....^..... 

Spain .••••.— 

8wt)den  .....•.••.•..••••••• 

Xorway.. •.••••••••••...••• 


m4-'82 

1882 
1876>*82 
187^*88 
1878- '88^ 
1874-*83 
1872-'82 
1870- '82 

1877 
1870-'81 

(«) 
1874.'82 
1871-76 


Potmd*. 

67. 082.  962.  768 

01, 63&  168.  200 

274,  097.  768 

018, 497.  867.  861 

66,  28a  561.  029 

46,678.896.111 

8.287.892.591 

6326.  204,  286 

4M.  076.  000 

11, 870.  897.  640 

10, 409.  426.  500 

191,  536.  007 

16, 614, 280 


Po%md»,a 

414,  702.  668 

1,677.802.664 

80,666.863 

2. 830.  981. 902 

1, 426.  817.  488 

7, 418. 012.  409 

666,  089.  727 

688,256.302 

63,736,618 


144, 969.  8n 
98.  871.  110 
29,827.869 


P9vmd$,m 

469,946.980 

670.  569,  806 

209.  059,  718 

900.  U6.  666 

648.  638.  206 

146.  226.  920 

172.  604.  2S8 

230, 82^  585 

60.602 

8.728,728.012 

140,  106,  604 

tl,286,Ul 


Peunda. 

7,028.418,476 

2;  642,  400. 060 

I45i  704,  918 

80,419^402.0(18 

7.066^680  111 

12,  946^  181.  690 

8^7701418.065 

683,635.002 

623.  851.  0111 

a  147.  169.  9m 

10, 414,  278  StS 

869,  120.  005 

46.M2.149 


a  Inelndhig  wheat  meal  and  floor,  rednoed  to  their  approximate  eqnlTalenta  in  wheat. 

\  Sp«flt  ia  Included  with  wheat  in  the  oaae  of  Anatria-Hnngaty  tne  qoantlty  of  apeli  la  ftlatlTely 
▼ery  smalL 

e  Sp«U  and  maalln  aire  Inolnded  with  wheat. 

d  Tbeee  Agnree  do  not  Indnde  the  Isle  of  ICaa  aad  the  Chaaael  Tai^n^f^   « 

•  The  Agnree  aa  to  production  are  taken  from  Dr.  Ton  Neomann-SpaUart/a,  JTtbenUhttn  dm  Ifatt- 
«<rfA«d^/I,  and  parport  to  repreaent  a  medium  crop  for  tke  period  1897  to  1I7I>  Tlie  Importa  and  es» 
porta  are  fiir  the  joas  187ik 
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TdbU  ihoufing  iKe  awro/ge  produciUm,  imporU,  expwU,  and  twpphf  of  cenaU  oHm  tt«i 
whta^  in  differtni  ooimMaa  for  the  period  tpoetf/od. 


Coimtriea. 


PeriodA. 


ProdnotioiL 


Import*.* 


Bxporte.41 


Supply. 


AiutriA  and  Hos^caiyd 

BHl^om 

PenmATk .••• 

Franoe6 .•••. 

Gennany , 

Great  Britain  aad  Iraland  0. , 

Italy :.. 

Ketoerlanda 

Portagal •. .••••.. 

RnaaiainBnrope....^ 

Spain, 

Sweden ..... 

Norway ••.....•.•.. 


1874-*n 

1882 
187&.*82 
187^*88 
187».'83 
1874-'83 
1872-'82 
1870-'82 

1877 
1870-'81 

(«) 
1874.'82 
1871-76 


Poundt, 

20,401,219,958 

2,  032, 191,  024 

8, 152,  621.  278 

16,  584,  78.S,  ^38 

27, 308,  OSJ.  \m 

10,  301,  553,  025 

6,  054,  305,  533 

1,311,446,544 

1, 451.  749.  552 

65,  398, 163,  mo 

8, 133,  2iy.  .168 

8, 442,  835,  H45 

646,  632,  216 


Poundw. 
721,  077,  580 
L  208, 488,  381 
?n2, 44J,  498 

1,'    -,518,412 
8,      ;,  904,704 

6,:..m:,373,9W 

d261,  292,  478 

789, 447,  111 

^h  p?:>  066 


47.828,470 
870.887,862 
884.694.728 


Poi*n»Jf. 

1.083,  832.  768 

474.  419,  915 

36)   tif.-*  MO 

77  :i 

71  11 

10       4  ,;:» 

191,  IKrj,  JOl 

29(1.711.78) 

1  j-'o  743 

4.46    M';424 

8      JS4I0 

52^.^42.  318 

13,  375,  936 


Pbmdt. 

2ft.  088. 464,  TH 

2.706,280,040 

8,003.662,239 

16. 068. 004, 077 

SO.420.4OS.281 

16. 544. 772, 6» 

6.123.605.S11 

1.810, 181, 8« 

1.486, 251,^75 

60.933.4n.3» 

8. 147, 219  438 

3. 288, 691. 3« 

1.017.851,001 


*  In  some  oaaea  other  than  wheat,  spelt,  and  masltn,  aee  notes  to  preoedini;  table. 

a  The  flgores  on  imports  and  exports  inchide  cereal  prodnota  reaaoed  to  their  approztmata  eqniTV 
lent  in  the  cereals  from  which  they  were  respectiyely  derived. 
h  Millet,  of  which  the  amonnt  is  comparativelT  small,  is  not  incladed. 
d  The  Hinires  as  to  production  do  not  mclnde  tne  Isle  of  Man  and  tlie  Channel  Trfan^^ 
d  Pulse  is  indoded  with  grain  in  these  figures. 

•  8m  note  s,  preceding  table. 

TdXU  9homlitig  1^  worage  production^  import,  export,  and  supply  of  eeredle  im  diJfereMt 
countries  for  the  periods  specified,* 


Ommtilei. 


Periods. 


Production. 


Imports. 


Exports. 


Supply. 


AnftriapHunguj  ..m..  . . 
Belgium  ■•.•••...•.•••••• 

Denmark ••.••..« 

France .— m.. 

Germany 

Great  Britain  and  Ireland 

Italy 

Netherlands 

Portugal ^mm»m 

Russia  in  Xniop*......^. 

Spain  .—..•....•.••••••. 

D^^eQSK  ■•..■.«  •■•■■•.«.■• 

If  orway  >•■.■.«■••••«■*■■ « 


1874-*82 

1882 
187&>'8S 
187&-'83 
1878-'83 
1874-'83 
1872-'82 
1870.'82 

1877 
1870-'81 

C) 
1874.'82 
1871-75 


Poundt. 

27. 644. 182. 713 

3. 667, 359. 824 

3, 426, 719, 046 

35, 082, 655, 408 

33, 590,  634, 516 

15, 079. 949, 136 

14, 842, 198, 124 

1, 637, 050, 829 

1,911,424,652 

77,269,061,450 

18,642,644,868 

8, 634, 370, 852 

603.140,496 


Pounds. 
1,135,780.231 
2, 786, 290, 895 

283,110.362 

4,013.500.316 

6, 258, 812, 192 

18,765,386.492 

916^382,206 

1,377,703,412 

99, 659, 679 


192,287.847 
469.268.973 
414,022,595 


Pounds. 

1.668.079.698 

1. 144. 989. 720 

660.462,253 

1,688,149,128 

1,868,211.136 

255, 381, 249 

364.666^454 

621,637.374 

1,481,345 

8,188.468.436 

173, 43<  914 

644,828.429 

U»  376^  936 


Ptmnd*. 

27.116,883.244 

6,808»68C^9n 

3, 1491 8t7, 153 

87.406kO86C«6 

87. 487,  SSS^  Sn 

29.488t864.n 

14.894. 02X^ 

2.498,818.86: 

2. 008. 803.886 

68,080.808.014 

18, 661,  497,  Ml 

8,666. 811. 3M 

1,063»788.155 


*  Bee  notes  to  the  two  preceding  taUea. 

1885— THE  CEOPS  OP  THE  YEAR. 

l!rotwithsta.nding  the  fears  of  many  in  the  early  months  of  the  year, 
the  season  has  been  a  full  average  of  productiveness.  It  is  the  first 
in  five  years  past  to  give  an  average  yield  of  com,  after  a  previous 
period  of  six  years  of  20  bushels  or  more  per  acre.  The  present  rate  ex- 
ceeds the  average  about  half  a  bushel  per  acre. 

Oats,  allied  to  com  in  its  uses,  and  govemed  in  price  more  or  less  by 
the  supply  of  maize,  also  made  a  high  record  in  the  season's  reports  of 
condition,  showing  the  largest  area  and  greatest  volume  of  production 
ever  recoitled. 

Barley  is  a  medium  crop,  and  buckwheat  above  the  average. 

Wheat  has  suffered  worse  flram  winter  killing  than  in  any  former  ex- 
perience of  crop  reporting  in  this  Department.  Tbe  winter  of  ISSO-Vil 
was  only  less  severe,  and  that  of  1873-'74  was  nearly  as  bad.  On  the 
basis  of  the  area  seeded  the  yield  was  only  0.2  bushels ;  on  the  area 
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harvested,  dedaoting  abandoned  and  replanted  areas,  which  were  larger 
than  ever  before,  the  yield  averages  10.4  per  acre.  The  loss  was  not 
material  in  the  northern  belt  Michigan,  the  highest  latitude  in  which 
winter  wheat  is  grown,  suffered  less  than  usual,  and  made  a  largo  crop, 
one  of  the  best  recorded ;  its  sni^Elace  was  well  covered  with  a  blanket 
of  snow  until,  into  ApriL  There  was  some  protection  in  Northern  Ohio, 
and  a  comparatively  good  crop  on  a  limited  area.  The  loss  in  New 
York  wsis  also  slight,  and  not  very  severe  in  Pennsylvania,  with  some 
exceptional  areas  of  greater  damage.  The  central  belt  between  36^  and 
40O  of  latitude  received  the  full. effect  of  the  winter's  severity.  The 
South  is  usually  exempt  from  injury  by  winter  freezing,  but  not  en- 
tirely the  past  season.  The  signs  of  injury  in  spring  were  visible  even 
in  the  extreme  South. 

Gotton  promised  a  large  crop,  on  an  increased  acreage,  and  has  made 
nearly  a  medium  one,  in  aggregate  volume  exceeded  by  the  crop  of  1882, 
and  approached  somewhat  nearly  only  by  that  of  1880. 

Other  Groi>s  have  exvjoyed  conditions  favoring' medium  abundance, 
with  some  exceptions,  notably  the  potato  crop,  which  was  injured  se- 
verely by  rot  in  the  latter  part  of  the  season. 

Altogether  production  has  been  abundant,  more  tl^an  ample  for  do- 
mestic consumption,  in  everything  except  the  products  which  are  always 
insofloieinti  as  sugar,  barley,  rice,  and  subtropical  flniits. 

TBMPBBATUBB  AND  BAINFALIii 

The  traiperature  of  April  was  a  ftill  average  on  the  Atiantio  coast 
and  the  Eastern  Gulf  States,  and  still  higher  in  the  Western  Gulf  States, 
in  Tennessee,  and  in  all  the  region  west  of  the  Missouri.  It  was  an  av- 
erage in  the  Ohio  Yalley  and  in  the  Mississippi  Valley ;  and  slightiy 
below  average  in  the  Lake  region  and  in  Florida.  May  temperature 
was  uniformly  lower  than  an  average  in  all  the  counl^  east  of  the 
Bocky  Mountain  region,  and  higher  thence  to  the  Paciflo  coast  In 
June  temperature  was  normal  in  the  Eastthe  South  Atlantic  States, 
Western  Gulf  States,  but  low  in  the  Ohio  Yalley,  the  Lake  region,  Up- 
per Mississippi,  the  Missouri  Yalley,  and  extreme  Northwest.  It  was 
nearly  an  average  in  July.  August  was  unusually  cool  throughout  the 
Wesl^  and  in  September  somewhat  below  the  average,  except  in  the 
Northwest 

Rainfall  was  deficient  in  April  from  Pennsylvania  to  Florida,  and  es- 
pecially abundant  in  the  Missouri  Yalley.  The  May  precipitation  was 
above  the  standard  in  all  of  the  States  south  of  New  England,  normal 
in  the  Ohio  Yalley,  and  deficient  in  the  Lake  regions  and  the  Northwest; 
but  the  Lower  Lake  region  had  an  excess  in  June,  as  did  the  East,  the 
Lake  region,  and  the  Missouri  Yalley  in  August.  The  Southern  Atiantic 
States  were  visited  with  extreme  rainfall  in  September,  while  the  quan- 
tity was  small  north  of  Maryland.  As  a  whole,  there  was  a  more  equal 
(liiitribution  than  usual,  and  greater  exemption  m>m  droughts.  Injuries 
to  growing  crops  were  greater  from  floods  and  excessive  moisture  th&n 
from  drought 
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For  a  better  opportnnity  to  stndy  the  peonliarities  of  the  seaflon'i 
meteorology  and  its  inflaeDce  on  vegetable  growth  and  maturation,  the 
following  tables  fix>iii  the  Signal  Servioe  records  are  presented : 


ATBBAGB  TXICPIBATUBS. 


ApHL 

Mmj. 

«-. 

Jvly. 

Angut 

September. 

BilttiBti. 

1 

i 

I 

I 

1 

r 

t 

^ 

^ 

t 

* 

^ 

i 

i 

1 

i 

i 

i 

i 

i 

i 

i 

lit 

ITew  EnffUvd 

e 
48.4 

e 
4&0 

e 
64.0 

e 
68.1 

e 
64.8 

e 
811 

e 
014 

o 
017 

e 
618 

o 
613 

1 

0         0 

811      »2 

49.9 

6a6 

61.6 

60.8 

717 

68.7 

714 

711 

717 

714 

610 

6L« 

8oath  AtUnlle  StatM.... 

6L3 

0L8 

70.0 

68.1 

710 

716 

816 

80.8 

714 

710 

74.4 

714 

FloridA  PanlnftttU 

72.8 

71.0 

76.7 

76.8 

818 

80.6 

88.0 

82.2 

81.8 

81.9 

716 

ttil 

EMt«ni  Qnir  SUtM 

6&0 

66.4 

72.6 

70.8 

717 

79.1 

8L0 

80.8 

718 

719 

710 

7it 

Wftfieni  Oalf  SUhtM 

06.4 

67.8 

78.8 

7t8 

80.1 

80.6 

88.6 

811 

8L0 

818 

711 

7M 

BioOr»iid«VAU«7 

75.8 

76.2 

80  1 

718 

84.8 

816 

816 

84.0 

811 

811 

816 

8&4 

TMOMaM ..^ 

U.6 

6ai 

68.0 

66.8 

710 

710 

718 

714 

718 

718 

718 

711 

Ok««yaUov ^... 

Low«r  Lake  rejrloB 

irpp«r  Lake  n*cloii 

Bxtrane  North  wMt 

BS.6 

88.6 

66.0 

616 

718 

717 

77.1 

77.7 

748 

718 

87.8 

l&l 

44.4 

48.0 

67.8 

616 

87.0 

61] 

71.6 

71.6 

714 

616 

88.4 

ai 

80.8 

87.6 

61.8 

416 

61.6 

69.4 

87.1 

87.2 

614 

8L8 

810 

87.1 

88.4 

40.1 

614 

6L7 

616 

60.4 

614 

617 

610 

617 

64.8 

SIS 

^ss^'i'^x^.'!:^!. 

50.7 

60.4 

617 

60.1 

71.0 

69.7 

716 

715 

716 

816 

616 

6i« 

44L9 
42.0 

4a6 

46.1 

59.3 
614 

611 
611 

60.8 
618 

68.8 
50.8 

718 
818 

74.7 
618 

72.6 
87.8 

87.8 
617 

68.0 
618 

tt« 

Vorihenx  Blop« 

519 

Middle  Slope ^.. 

SoQiherD  Siooe .......... 

60.1 

62.1 

68.6 

618 

70.0 

616 

74.8 

74.0 

717 

7L2 

88.8 

68S 

62.8 
57.8 

63.1 
68l8 

70.8 
66.6 

614 
611 

T7.9 
718 

77.6 
71.7 

80.1 

714 

710 
718 

719 
714 

77.7 
716 

Sootheni  Plateav 

611 

187 

Middle  PUteao ^ 

48.8 

60.0 

66.2 

618 

819 

61.8 

716 

718 

710 

718 

888 

81t 

Vortbera  PUtean 

48.8 

611 

66.8 

614 

610 

619 

70.9 

718 

718 

7L8 

616 

617 

Nonh  PaclfloCoMtreglon 

60.8 

61.7 

65.0 

67.6 

60.6 

60.4 

64.4 

817 

84.1 

64.8 

618 

811 

Kiddle  PMlfl«  OoMt  V 

gioa   

87.0 
61.6 

68.0 
64.8 

68.8 
66.6 

6La 
611 

64.8 

71  9 

811 
711 

618 
710 

67.2 
77.0 

814 

611 

87.8 
78.8 

87.6 
87.1 

614 

South  PMiflcCoMt  region 

nu'iPoAk^oAo 

681 

20l9 
1818 

88.0 
1&8 

816 

aL8 

811 
8L1 

419 

817 

412 
88.8 

■«■••• 

AVnAOB  AAIinrAIX. 


In. 

Tn. 

Tn. 

Tn, 

Tn. 

Tn. 

Tn. 

Tn. 

/n. 

/n. 

Tn. 

lb. 

HlddiTfuaaUo  Stotot .. 

160 

118 

170 

161 

176 

183 

4.43 

181 

149 

141 

188 

^li 

168 

L81 

188 

199 

168 

181 

4.34 

198 

4  91 

488 

188 

L« 

Sonth  AUentieRtatee.... 

4.64 

116 

163 

184 

101 

180 

173 

4.88 

180 

7.87 

184 

7.M 

Florida  Penlnenla 

161 

163 

116 

4.67 

130 

7.86 

166 

125 

7.87 

174 

133 

log 

Xaelern  Golf  States...... 

187 

183 

4.46 

105 

4.04 

4.28 

4.88 

106 

144 

148 

431 

T#! 

Weetera  Oalf  SUtea 

4  60 

188 

180 

107 

168 

197 

196 

4.01 

108 

L83 

486 

834 

Xlo  Orande  Vallej 

176 

L58 

188 

173 

LOO 

137 

L97 

175 

466 

L68 

446 

itf 

7eiinfMMee 

183 
160 

167 
178 

180 
100 

4.08 
170 

4.67 
4.44 

163 
133 

103 
4.61 

178 
LOO 

177 
187 

171 
481 

184 

168 

i«l 

Ohio  Vmlley ^.i.. 

8M 

Lower  Lake  region 

186 

144 

136 

106 

176 

136 

180 

8  27 

108 

110 

188 

IT4 

Upper  Lake  region  ...... 

Xxtreroe  North  weat 

103 

1.08 

167 

140 

4.38 

104 

160 

108 

111 

188 

170 

lU 

LOO 

143 

tn 

L47 

188 

4.83 

133 

131 

118 

L«l 

188*    L]f 

Sf.ii'nS'yX":^.':^. 

197 

142 

148 

163 

104 

114 

406 

131 

148 

187:    4.^7 

108 
L61 

4.10 
1.46 

100 

la 

4.10 
L40 

4.88 

888 

4.39 
116 

4.86 
L06 

4  08 
L94 

109 

L88 

101 
L86 

187      t*- 

Kortbern  Blopo... 

L14     *:: 

llidcll«  Slope 

Soutb«ni  Slope. .......... 

1.84 

161 

4.09 

4  61 

8  40 

4.64 

140 

185 

188 

4  17 

L8»     l^ 

1.87 

1  99 

8  13 

118 

108 

4.18 

118 

L71 

187 

168 

S«»atheni  Plateau........ 

148 

141 

140 

165 

142 

160 

184 

L80 

188 

LOO 

LU     o,*i 

Middle  Plat««n  ....,.».. 

L74 

194 

L63 

1.76 

170 

164 

186 

188 

147 

147 

188'    C*' 

Ifortbero  Plateaa 

1.86 

116 

L60 

167 

L30 

174 

168 

118 

139 

118 

179      1- 

I^ort  h  Paelfl  cCoaet  region 

168 

0.88 

133 

148 

L84 

L86 

170 

147 

188 

traee 

LM     1I> 

Miildle  Paoiflc  Coaat  re. 

gion    

100 
0.08 

1.40 
1.00 

193 
0.36 

188 

122 

0  85 
110 

175 
103 

106 
107 

lU 
117 

104 
110 

189 
106 

180      1'^ 

South  Paclflo  Coaet  region 
Mount  Waelilxigton,  N.  H. 
PlkeaPoAk^Coie 

103      O.U 

4  28 

2  66 

185 

139 

9  45 

11  84 

183 

188 

4.01 

118 

L88 

L88 

•«..•• 

.....> 

...... 

*"'* 

Oronping  the  xnofe  important  agricultural  dlstriots  of  tbe  Bontb  aod 
West,  and  comparing  the  record  of  1886  with  the  ayerage,  the  pecllli•^ 
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ities  of  tlie  season's  temperatnie  and  ramlUl  in  the  seyeral  districts  is 
made  easily  apparent : 


Months. 


SoathAtlantio. 


WeaternOiilt 


4 
i 


OhioYaU^y. 


IOmouI  Til- 
toy. 


Extreme  HotA» 

weat. 


Apiii 

M*J 

July 

Augast...., 
8«ptcmb«r.. 


0.0 
^0.0 
-0.4 
-0.2 
+0.0 
— LO 


•*2.48 
+2.82 
+0.70 
-LOO 
+.1.07 
+L80 


+1.4 
-2.1 
+0.4 
-0.4 
-0.1 
-0.S 


+L28 
-0.S2 
-0.06 
+0.05 
-2.10 
+2.78 


0.0 
-2.4 

-2.6 
+0.6 
-2.2 
-1.4 


+a2S 

-0.20 

-a  22 

-2.61 

+L24 

+ao8 


+1.7 
-LI 
-L6 
+L4 
-4.8 
+0.4 


+L11 
+0.11 
-0.53 
-0.07 

tt8 


+t7 
-0.7 
-2.2 

+0.8 
-5l8 
+0.4 


Inehit. 

+a56 

-L59 
+L20 
-0.01 
-L52 
-L16 


OOEN. 

In  consequence  of  tlie  injury  to  wheaty  the  maize  acreage  was  in- 
creased more  than  usual. 

The  area  of  last  year,  as  estimated,  was  69,883,780  acres;  this  year 
73,130,150  acres,  an  increase  of  5  per  cent.  The  crop  had  a  favorable 
start  July  condition  averaged  94  per  cent,  against  96  in  1884  and  100 
in  1880.  High  condition  in  July  is  not  absolutely  essential  to  the  pro- 
duction of  a  large  crop,  yet  it  is  a  favorable  indication.  During  the 
six  consecutive  years  of  large  production,  coudition  in  July  reached  100 
twice,  but  only  in  one  instance,  in  1877,  was  lower  than  in  July  of  the 
present  year. 

It  was  shown  that  there  had  been  a  large  amount  of  replanting 
throughout  the  West,  partly  because  of  defective  seed  used  and  partly 
on  account  of  excessive  moisture  in  the  seed  bed,  and  a  prevalence  of 
cat-worms  that  seems  to  have  been  somewhat  unusual.  The  lessons  of 
the  past  few  years  have  been  expensive,  but  they  have  not  tauffht  all 
farmers  the  economy  of  a  careM  and  timely  selection  of  seed,  though 
much  has  been  done  in  that  direction  hj  thoughtful  farmers.  An  im- 
mense amount  of  labor  has  been  lost  this  season  in  replanting  because 
of  poor  seed. 

There  was  an  excess  of  moisture  in  low-lying  lands  at  the  planting  and 
germinating  x^eriod,  as  well  as  that  of  early  growth,  in  a  large  portion 
of  the  breadth,  yet  the  ardent  suns  of  the  last  week  in  June  evaporated 
rapidly  the  excess  of  moisture  and  greatly  improved  the  appearance  of 
the  crop,  so  that  growth  was  generally  luxuriant  and  the  color  a  healthy 
green  at  the  time  of  observation  for  the  July  report. 

The  August  report  showed  an  improvement  in  condition  which  carried 
the  average  to  9G.  In  some  sections  temperature  was  very  high  and 
moisture  deflcteut  a  part  of  the  mouth ;  yet  improvement  continued, 
showing  that  high  heat,  without  deficient  moisture  often  benefits  com 
rather  than  ii^jures  it 

In  the  latter  part  of  July  rains  were  general,  insuring  against  very 
serious  drought  for  the  remainder  of  the  season,  and  guaranteeing,  in  the 
absence  of  finost,  at  least  a  medium  rate  of  yield. 

The  returns  of  the  1st  of  September  showed  that  drought  in  the  South* 
eastern  States  had  wrought  some  iAJury  in  the  light  soils ;  on  the  north- 
ern border  maturity  had  been  delayed  by  heavy  rains  and  cool  nights, 
with  slight  frosts  in  high  latitudes ;  yet  average  condition  had  been  re- 
duced only  by  a  single  point,  and  the  crop  in  the  absence  of  killing 
frosts  was  assured.    The  growing  season,  from  germination  to  harden- 
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ing  of  the  grain,  had  been  characterized  by  a  moderately  high  tempera- 
ture and  sufficient  moisture,  T^ith  local  exceptions,  for  healthful  growth 
and  full  maturity.  The  meteorological  conditions  of  the  summer  had 
been  more  favorable,  on  the  whole,  than  any  prior  season  since  1880, 
and  the  promise  accordingly  of  a  somewhat  larger  rate  of  yield  was 
reasonably  sure.  It  is  more  and  more  apparent  that  agricultural  mete- 
orology, in  connection  with  corn-growing,  is  of  equal  importance  with 
soil  constituents,  and  that  failure  results  from  abnormal  temperature 
and  rainfall  than  from  lack  of  fertility.   ' 

Insects  caused  no  general  or  serious  damage.  In  the  Ohio  Yalley 
and  in  the  liower  Missouri  Valley  grasshoppers  were  abundant,  causing 
local  injury.  Ghinch-bngs  were  also  reported,  especially  in  3IiB80uri 
and  Texas — ^in  some  localities  in  immense  numbers. 

The  October  rex)ort  announced  the  maturity  of  the  crop,  and  a  yield 
a  little  above  the  average  condition,  being  95,  one  point  higher  than  in 
July,  making  a  record  of  great  nniformity  through  the  season,  holding 
its  early  status,  and  even  improving  it  as  the  season  lengthened. 

There  was  exemption  above  the  average  from  frosty  and  therefore  a 
smaller  prox>ortion  than  usual  of  soft  com.  In  an  average  of  series  of 
years  one-fifth  of  the  crop  is  unmerchantable,  firom  firost  and  other 
causes  of  immaturity ;  in  bad  seasons,  two-fifths.  This  year  has  wit- 
nessed no  losses  from  frost  except  upon  the  northern  border.  Com  is 
so  general  a  crop  in  all  latitudes,  and  at  elevations  in  some  instances 
up  to  6,000  feet  or  more,  that  firost  catches  some  of  it  in  the  most  &vor- 
able  seasons. 

The  product  of  com  as  estimated  is  1.936,176,000  bushels  against 
1,795,528,000  last  year,  an  increase  of  140,648,000  bushels,  or  7.8  per 
cent. 

The  yield  is  26.5  bushels  per  acre,  against  25.8  last  year,  which  was 
very  nearly  an  average  crop.  That  of  1882  averaged  24.6, 1883  only 
22.7,  and  the  still  worse  crop  of  1881  the  low  yield  of  18.6  bushels  per 
acre.  The  present  year  is  the  first  in  five  that  passes  a  full  average 
rate  of  yield.  The  price  is  little  more  than  half  tliat  of  1881,  which  was 
63.6  per  bushel. 

The  valuation  is  32.8  cents  per  bushel,  instead  of  35.7  cents  last  year, 
and  the  aggregate  value  is  $635,674,630,  less  by  about  $5,000,000  than 
the  smaller  crop  of  1884.  The  record  of  estimates  by  States  is  as  fol- 
lows: 


StfttM  and  Tenitorifli. 


AOTM. 


Boshela. 


ValiMu 


Maine 

New  Hampshire., 

Vermont 

Masaachnaettt  ... 
Rhode  leland..... 

Conneotiout 

New  York 

Kew  Jersey 

Penneylvania .... 

Delaware 

Harrlaad 

ViTjSnia 

North  Caralfai*... 
South  CaiollnA... 

OeorglA , 

Ziorlda.... 

Alabama 

Hlaeissippi 

Louialan*  .—..•. 

Tezae... 

ArVanaae 


WMtVilgiBlA... 


81,22S 

88,888 

61,488 

57.868 

12.818 

58.140 

781,196 

850,870 

1,417,030 

818,506 

720,886 

2,132.280 

2,545.126 

1.487.841 

8,857.700 

420.070 

2;846,U4 

1,027,882 

017.877 

4.000.448 

1.888,817 

8,568,880 

668^468 


1.008.000 

1,280.000 

1, 079,000 

1,861,000 

428^000 

1^088,000 

22,448,000 

11.81^000 

40^074.000 

4,174.000 

15.8881000 

81,888.000 

25,1881000 

18,488.000 

81^  182, 000 

8^781^000 

81,466^008 

28^786^008 

15v  4181888 

84,4811008 


$706,380 

822;  2M 

1,  88^  588 

1,812;  788 

868^888 

1.280,788 

11^819^810 

8,818,888 

82, 8781 288 
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SUtea  and  TenitoiiM. 

Acna. 

BoahelB. 

YaJae. 

Kentnokv.. .•••.•...•.•.....•...•....•.,....«•..«...,.. ....... 

3.551,667 

3.  017, 464 

1)88,682 

3,  720, 681 

8,  550, 036 

1,  088,  019 

648.913 

7.  549, 642 

6,  295. 728 

4.H84,560 

3,  526, 475 

155,200 

6,479 

847 

27,830 

2,993 

630,100 

1.911 

880 

47,672 

18,742 

8.871 

90,  509,  000 

111,865,000 

30,  706,  OOO 

131,  904,  000 

i6H,  998,  000 

32.  750,  000 

18,431,000 

241',  496,  000 

190,861,000 

15K,  300,  OOO 

129,  426,  000 

3. 4vl0,0O0 

uah^o 
2frooo 

959,  000 
GG,  000 
15,  W5, 000 
41,  000 
22, 000 
979.  COO 
409.  000 
89,  000 

$31,699,150 
35, 796,  800 
10, 440, 040 
38. 278.  260 
75, 319, 440 
11, 135  uUO 

Ohio * .'. -V..I II^...«.. 

mohigan 

Indian* 

Wisconsin 

llinnesot* 

Iowa 

Missonri 

5.  897, 920 
68, 199,  (40 
49,215,250 
38. 013.  600 
24,  590,  940 

Kansas ^^ 

Nebraska 

California  ..................................................... 

2,611,200 
103^600 

Nevada  ......•..••.*•..••.••.•.•...•••......•..........••.•... 

15,750 

v/Oiorauo  •..■*..•.......■.....■..•■•«■■■■ ••••■• •••■■. ■■■••■...• 

Aj-ixona • ^•.•... ...—.... 

xiakota.... .••••■■••>....•■.«...■«•■••«■« .a .•••«•......«. .•«.*> 

Idaho 

652, 120 

49,500 

4.296,600 

83.620 

Montana ..•■..••.••....■••.....•.••.......•..•...•.•«••.. 

17,600 

Utah .^ 

763,620 
245,400 

W^aahington.. ..•••.•••••••«.•••••••■•.••..••••«■••  ••••.•••••.. 

63.190 

Total 

78.130,150 

1.080,176,000 

636.674,680 

WHEAT. 

The  history  of  the  last  wheat  crop  represents  it  as  nnfortunate,  from 
seeding  to  harvest.  The  soQ  was  in  bad  condition  on  the  Atlantic 
coast  from  New  Jersey  to  Georgia,  and  in  West  Virginia  and  Tennes- 
see. It  was  better  in  the  Sonthwest  and  in  Missonri,  Illinois^  and 
^lichigan.  In  the  Ohio  Valley  it  was  scarcely  in  a  mediam  condition. 
Sonthem  New  England  was  rather  dry  for  seeding,  but  the  soil  was 
prepared  in  fine  condition,  and  the  faU  growth  moderately  good.  Con- 
ditions of  seeding  were  generally  favorable  in  New  York,  fii  New  Jer- 
sey the  soil  was  hard,  germination  slow,  and  growth  small.  The  effect 
of  drought  was  similar  along  the  Atlantic  coast,  and  on  the  Onlf«  coast 
the  soil  was  also  dry,  but  autumn  growth  was  better  than  in  the  States 
farther  east  Texas  reported  bett^  condition  than  any  other  Southern 
State.  In  the  Ohio  Valley  the  surface  was  impacted  by  drought  at 
many  points,  yet  there  were  many  reports  of  fine  growth.  In  filinois 
and  Missouri  these  were  more  general,  and  superior  condition  of  soil 
aud  rapid  development  were  reported  of  large  districts.  In  parts  of 
Kansas  the  soil  was  too  dry  for  germination ;  in  others,  as  in  Dickin- 
son, Nemaha,  Ottawa,  Cherokee,  Pottawatomie,  and  many  other  coun- 
ties, germination  was  prompt  and  Ml  growth  good. 

The  average  date  of  seeding  was  as  follows : 

Average  date  of  needing. 


SUto. 


From —      T<H- 


Ararage 


State. 


From—     To— 


Average 


Connecticut... 

New  York , 

New  Jersey  ..., 
PennaylTania.., 

I>e]aware 

Jfarjland.  .m.., 

Vlrmla 

Ifforth  Carolina 
Sonth  Oarolfaa 
Oeorgia  .•«...  .^ 

Alabama. '. 

ICiMiaitppi^.. 
Texas. . .  a  ■  ■  ■••  •' 


Sept  1 
Aug.  15 
Aug.  25 
Aug.  10 
Sept  15 
Aug.  20 
Sept  6 
Sept  1 
Oct  1 
Sept  1 
Sept  15 
Sept  15 
Sept    1 


Oct  25 
Oct  15 
Got  25 
Oct  30 
Nov.  1 
Nov.  20 
Dec  1 
Dea  16 
Dec  10 
Dec  25 
•TaiL  1 
Dec  ao 
Fek    1 


Sept  26 
Sept  15 
Sept  25 
Sept  19 
Oct  10 
Oct  18 
Oct  19 
Nov.  5 
Nov.  18 
Nov.  14 
Nov.  7 
Nov.  6 
Nov.  0 


Arkansas....  •«. 

Tenneeaee 

West  Virginia. . 

Kentackv 

Ohio 

Michigan 

Indiana 

niinois 

Miasoari 

Kansas 

California..^... 
Oregon  ••••.•••• 


Sept  1 
Sopt   1 

tept  1 
ept  1 
Aag.26 
Aug.  20 
Aug.  20 
Ang.25 
Aug.  16 
Aug.  16 
S^-  1 
Sept  16 


Jen.  10 
Dec  20 
Nov.  15 
Dec  10 
Nov.  16 
Nov.  1 
Nov.  20 
Nov.  13 
Dec  1 
Dec  1 
liay  1 
Apr.    1 


Nov.'  1 
Oct  22 
Oct  2 
Oct  12 
Sept  24 
Sept  15 
Sept  24 
Sept  23 
Sept  29 
Sept  24 
Dec  27 
Not.  » 
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Had  the  winter  been  propitions  there  might  still  have  been  a  good 
crop.  Soath  of  the  latitude  of  40^  there  was  little  protection  by  snow, 
temperature  was  variable,  occasional  snows  disappeared  and  sheets  oz 
ice  covered  the  level  or  low  surfaces,  and  freezes  succeeded  thaws  in 
later  winter,  resulting  in  the  destruction  of  the  plants  to  a  degree  almost 
unprecedented.  The  April  report  was  very  unfavorable,  yet  not  so 
unpromising  as  that  of  May,  as  the  amount  of  damage  could  not  be 
determined  so  early.  It  not  unfrequently  happens  that  improvement 
follows  if  the  roots  are  less  injured  than  the  blackened  blades  indicate, 
and  April  weather  proves  favorable.  In  this  instance  the  breaking  of 
the  roots  wj|p  worse  than  appearances  indicated,  yet  the  returns  were  in- 
terpreted to  mean  an  apparent  injury  of  26  per  cent.  It  was  apparent 
in  May  that  the  loss  would  be  still  greater.  A  reduction  of  149,000,000 
bushels  was  reported  as  early  as  the  1st  of  June,  and  a  probable  yield 
of  207,000,000  bushels,  which  is  less  by  4,000,000  or  6^)00,000  than 
the  final  estimates  of  total  product. 

The  first  report  of  spring  wheat,  June  1,  was  more  favorable,  indi- 
cating a  product  of  153,000,000  bushels.  The  occurrence  of  extreme 
heat  in  midsumpier  reduced  this  expectation  to  the  extent  of  8,000,000 
bushels,  notwithstanding  a  considerable  increase  in  Dakota  due  to  tlie 
revelation  of  an  increase  of  acreage  beyond  previous  calculation  iA  1884. 

The  California  crop,  so  uniformly  overestimated  in  local  reports  year 
after  year,  makes  this  year  a  product  of  little  more  than  26,000,000 
bushels,  or  two-thirds  of  the  quantity  reported  in  local  estimates. 

The  result  as  given  below  shows  a  decline  of  30  per  cent,  from  the 
SiggTegSLte  of  last  year,  a  reduction  in  harvested  acres  of  more  than 
5,000,000,  and  a  value  increased  from  65.7  cents  per  bushel  to  77.1ceiitfr 

The  following  statement  gives  the  details  by  States: 


StetMandTenitoriaa. 

▲eras. 

Bnahato. 

Valvar 

Ifaln* 

41,138 

1J,2«7 

»,007 

1,080 

56^000 

174.000 

890.000 

17,000 

no!  760 

Vvw  Hmnpshire  ■>>•■>■■>-■■••••■>■>•■■••*-■•■•*->•*>•••*<>* 

Vermont .•.....«••...••..■■..........■...■-»•••■■•.•• 

682.910 

M^naiiohiiMttfl      ^  i  i.  j^  J         ^  ^x^x*  ...^^.^x...^........ 

2i;290 

Bhode  Island 

Conoffotiont.....  ..................................... •■•... 

2.103 

087,  ae? 

148,007 
1,880,204 
80,108 
&80, 482 
001. 140 
682,888 
220,030 
453,875 

81.000 

10.566,000 

1,895,000 

2,700.000 
1, 170, 000 
2,817,000 

82.560 

Kew  York .......••.......•• ...••.•. m«... 

10, 142, 400 

Naw  Jenay.. ............ .a..... ......••••.....••. a. a...... 

1.325,288 
18,792.006 

O0A,150 

"P^wtiaylyMim  ..■_■..-■_,. ,  _, ,-. ,  ■_■■■■„■.■., 

Delaware • ............pm.. •••>.■>  ..«.•• 

Maryland 

8^085.940 
2.634.680 
8. 790.  COO 

Vlrjrlnia .• 

Kortb  Carolina 

South  Carolina................................ 

L  287. 000 

Georeia......... •.«•.................•••.•.■••...•.. ....... 

8.0(70.530 

Florida ; w i.. 

Alabama.. ............^..... ••.... ............M..... 

230,407 

38.448 

1,807,000 
190,000 

L846,210 

MiHfiiAiiinnl. ......  .•«.... ...... <M...^. ..............  ......•• 

187,600 

Texaa 

545,468 
240,007 
1,175.882 
208,001 
1,055,760 
2,018.053 
1,688,039 
2,518,455 
1.255,005 
1.862.785 
8,084,274 
2,688.044 
1,517.506 
1,060.850 

klSklSi 

180,  M8 

6,117.000 
1.565,000 
8.821,000 
1,403,000 
8.759,000 
20,59£000 
81,261,000 

10.  ml  000 

l^  668. 000 
84,28^000 
80^8S00O 

u,snooo 
ii^inooo 

10,826^000 
2^8SS 

4.893.600 

Arkansaa 

TennoMiee : ^ 

West  Virginia 

I.Wi5,0W 
8,629.930 
1,507,980 

Kentnoky'. ", 

8,871,860 
UL7&680 

JlDCllBllS  ••««•••«•••••••«•••••••••« •••■i««  •••••■••*•••  •«••••«• 

^§B 

Wiiiconnin                   ^ , 

ii^oos;MO 

Minnonota .............m 

sbIoSmo 

Iowa ..^ 

JfLlSSOnn^w..  a.........................  ................  ..a... 

£i C D 1  aSKa  ...... a. .aa*. a*. •••*.. a. • aaa a ■••••■■■■ a. ^•■wa* ••■• 

California —^ .-^a. 

a^::::../::;:::::;::::::::::::::::r:::::::::::::::::: 

\/010raCW ...... a. aa.. «  aaa.aaa.aw*. aaa a aaa. a* •■•••.*•■• aaaaaa 

8^  681. 780 
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StttfcM  and  TnxitoriM. 

▲«rM. 

Buhelt. 

Talaai 

Ariwrnm ^ 

7um% 

1^187,064 
62.370 
88.864 
78.242 
86.861 
424,276 
8,180 

803,000 
87.018,000 
1, 154,  000 
1, 715. 000 
l,029f,OUO 
1,026,000 
7, 412, 000 
66,000 

♦287.  MO 

17, 680, 190 

865,500 

1, 820. 5r4) 

1, 043, 460 

Xew  Mexico 

1, 174, 060 

6, 836. 640 
52.800 

H1W.M6 

887.  U2. 000 

875, 820, 390 

OATS. 

The  area  of  oats,  like  that  of  corn,  was  enlarged  by  substitution  for 
the  wheat  destroyed,  and  the  entire  increase  is  estimated  at  7  per  cent., 
the  acreage  being  22,783,630  acres  mstead  of  21,300,917  last  year. 

The  first  report  of  condition,  in  Jane,  was  qaite  favorable,  the  aver- 
age being  94,  a  figure  not  so  high  as  in  each  of  tiie  recent  years  since 
1870.  It  increased,  however,  in  July  and  August,  and  the  condition 
when  harvested  was  93,  indicating  a  fioll  average  for  a  series  of  years* 
The  estimated  yield  is  27.2  bushels  per  acre,  while  the  less  prolific  crop 
of  the  census  year  was  25.3.  The  average  of  the  estimates  of  eleven 
years,  1871  to  1881,  inclusive,  is  27.6  bushels.  The  farm  price  is  lower, 
in  sympathy  with  the  decline  in  com,  averaging  28.5  cents  per  bushd, 
and  aggregating  (179,631,860.  As  the  decline  in  value  of  com,  from 
the  average  of  the  period  above  to  the  present  year  is  23.8  per  cent.,  so 
the  value  of  oats  suffers  a  decline  of  21  per  cent,  from  36.1  to  28.6  cents. 

as<8,1885. 


B«i«MaadT«nltoriM. 


Main* 

Vew  HuBptlUrt...... 

Vermont 


Bho4«.UUiid.. 
Cooa«otioat  .••.••  M 
S^cw  Tork  ..•.•••••, 

New  JeTsey..^..,. 
P«DD8ylvaiil»  ...... 

DaIawiu^.. •■•••■•.■ 

Mftrylandl 

Virxlni* 

Korth  C»roHn»...... 

Sontb  CaroliiiA 

Oeorcl* 

Florid* 


MiiwlMtppi 

LoaislADA 

TexM 

AikaoMB 

T«nQ6mee 

W—%  Vlrgiata 

Keotackj 

Ohio   ..••■•••••...■■•» 

HIchlffaa — •••. 

lodlana 

IlHnoto 

Wimwnala 

M!iin«M>tft 

low's.  •••  a.  .....a  ■.••••I 

JSUMnin^.....  ..«•••  ••, 

VebmikA  .••...  .m»... 

CallfernU  ..,■ ..., 


84.570 

81,606 

104,565 

84,267 

6^858 

88,268 

1,885,846 

188.451 

1,804.083 

21.187 

111.  100 

621,280 

688.117 

418,868 

708,640 

BS.611 

401,772 

866.001 

86.876 

612,006 

251,  2M 

620.006 

188,088 

481.545 

2,008,680 

616^800 

1, 014,  680 

8.280.061 

1, 412, 474 

1,076,888 

2, 810, 838 

1,267.840 

858,820 

700,048 

78,006 

18f>887 


t.  688. 000 

1,082.000 

8,806.000 

768,000 

167.000 

1,080,000 

88.676.000 

8,656,000 

84.326,000 

601,000 

2,475.000 

8,664,000 

4.488,000 

8, 510, 000 

6^886.000 

518,000 

4, 815. 000 

8.862,000 

420,000 

14,211,000 

5, 313, 000 

10,752.000 

2,831.000 

10,225,000 

87. 470, 000 

21, 789. 000 

27, 178. 000 

107,968,000 

47,778,000 

87.544,000 

74, 718, 000 

28,812.000 

27.145,000 

24,028,000 

2,106,000 

6,706^000 


91,048.808 

458.640 

1,408,220 

828.788 

78.480 

487,800 

11,028.800 

1,816,720 

12,857,360 

100,880 

866,250 

8, 552,  240 

2,24U500 

1,886.400 

8.888,850 

847.780 

2,654,100 

2, 170, 100 

197,400 

5.258.070 

2, 390.  850 

8, 655, 080 

090,850 

8,874,260 

10,116,900 

6, 100, 920 

6.794.500 

26,912,320 

12,422,280 

9, 386, 000 

16.487.900 

7,361,120 

6,248,850 

4,665,320 

1.010,880 

3^146,200 
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StotM  and  TexTltoriet. 

AoiM. 

BnshelB. 

TalM. 

-      , 

7,858 
45,478 

271,000 
1,098,000 

♦127,370 

Colorado ...— 

iii,m 

Dakota 

352,800 
34.088 
63,560 
18,841 
27.687 
80,867 
2,625 

13,220,000 

1,032,000 

1,775,000 

282.000 

845,000 

8.085,000 

84,000 

a.Ci2,6T0 

hUho 

412,  XOO 

Montana.  .......................................... ....•••.. 

74S.5O0 

New  Mexico 

112,800 

Utali 

801. 200 

WMhingtoii 

l,0ei.350 
36,9C0 

22,783,630 

620.400.000 

m,m,m 

OTHEB  GEBEALS. 

Bye  suffered  from  winter  kUIing,  ihongh  less  than  wheat,  making  an 
average  of  83  in  June,  which  improved  to  87  at  harvest,  when  a  crop 
somewhat  below  the  usual  yield  was  secured.  The  spring  crops  were 
more  promising.  The  June  average  for  barley  was  89,  July  92,  but  the 
average  reported  at  harvesting  was  88,  which  was  nine  points  lower  than 
the  hfurvest  report  of  the  previous  crop.  Buckwheat  was  increased  in 
breadth  and  enjoyed  fiEtvorable  conditions,  producing  a  fair  yield  on  a 
large  area,  the  October  report  of  condition  being  92. 

POTATOBS. 

Glie  early  prospect  for  potatoes  was  fine.  Oondition  in  July  averaged 
97.  In  moist  lands  in  the  Korthem  and  Western  States  there  was  some 
complaint  of  seed  rotting  in  the  hill.  A  decline  soon  set  in.  The 
August  average  was  95,  that  of  September  93,  while  Octob^  fell  to  88, 
on  account  of  the  rot  in  New  York  and  elsewhere,  which  increased  rap- 
idly before  digging,  causing  the  loss  of  whole  fields.  Excess  of  moist- 
ure fiEtvored  the  extension  of  the  disease.  The  beetle  was  reported  in 
all  sections,  especially  in  the  Western  States,  but  was  not  very  de- 
structive. A  small  crop  is  the  result,  with  higher  prices,  which  will  be 
still  higher  should  the  stock  which  is  winter-stored  prove  unsound. 

OOTTOlir. 

The  area  of  cotton  has  been  increased  about  6  per  cent  The  total 
area  now  slightly  exceeds  18,000,000  acres.  The  tendency  to  extension  is 
westward,  especially  active  beyond  the  Mississippi.  In  June,  a  healthy 
plant,  a  good  stand,  cultivation  somewhat  retarded  by  rain,  with  oondi- 
tion at  92,  were  the  essential  features  of  the  report.  During  June  mate- 
rial improvement  was  made,  temperature  and  rainfall  favored  growth^ 
atid  by  July  1  fruiting  had  commenced  in  the  Gulf  States.  Local 
droughts  were  very  rare  up  to  this  date,  and  moisture  was  generally 
ample,  and  in  low  grounds  somewhat  excessive.  Oondition  was  high, 
averaging  96 ;  promising,  the  later  season  being  favorable,  a  large  crop. 
This  status  continued  until  early  in  August,  when  shedding  of  forms 
began  to  indicate  a  loss  of  vitality,  in  some  places  from  d^ught,  in 
others  from  deluging  rains,  and  at  many  points  from  attacks  of  Ae  cat- 
erpillar or  boll-worm.  •  A  marked  decline  was  manifest  in  September, 
when  the  average  waa  rednoed  to  87.    Drought  in  Tteasi  Arkansaii 
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Western  Tennessee,  and  in  Alabama,  Geor^u^  and  the  Oarolinas  had 
proved  injurious.  Florida*  Mississippi|  and  ijonisiana  had  better  ^^  sea- 
sons." '  In  October  condition  was  stiU  ftirther  reduced  to  78.  The  re- 
turns of  October  also  included  local  estimates  of  yield  x>er  acre  in  bun* 
dredths  of  a  bale.  These  were :  Virginia,  32 ;  Korth  Carolina,  38;  South 
Carolina,  35:  Georgia,  35;  Florida,  23:  Alabama,  30;  Mississippi,  41; 
Louisiana,  43:  Texas,  38;  Arkansas,  42;  Tennessee,  35.  The  average 
was  about  36|  hundredths  of  a  bale  -per  acre,  or  nearly  6}  million  bales. 
The  l^ovember  returns  were  local  estimates  of  yield  per  acre,  in  pounds, 
which  were  somewhat  lower,  looking  to  a  yield  of  about  6^  million  bales. 
The  top  crop  had  proved  light^  and  at  some  places  scarcely  appreciable, 
and  a  tone  of  disappointment  in  the  result  was  apparent.  The  weather 
had  been  favorable  for  picking,  except  in  the  eastern  belt,  where  rains 
had  obstructed  the  harvest  and  injured  the  fiber.  The  December  re- 
turns, those  of  final  product,  always  conservative  in  their  unrevised 
condition,  showing  8  to  10,  and  in  years  of  sudden  or  severe  depression, 
12  to  15  per  cent,  less  than  the  real  yield,  were  not  indicative  of  a  crop 
as  large  as  that  promised  in  Octob^.  The  final  returns  are  made  on 
the  1st  of  February. 

The  special  cotton  returns  of  February  Ij  1886,  estimate  the  cotton 
remaining  on  plantations  on  the  1st  of  February,  the  proportion  of  lint 
to  seed,  tiie  quality,  average  date  of  close  of  picking,  and  the  price  of 
cotton  seed. 

The  time  of  closing  of  cotton  picking  varied  greatly  in  every  State, 
but  was  later  than  in  1884  or  1883  in  nearly  all  The  average  date  of 
closing  was  in  November,  in  1884,  in  nine  States,  and  in  eight  States  in 
1883,  but  in  1885  it  was  in  December  in  all  but  South  Carolina,  Florida, 
and  Alabama.  On  an  average  the  dose  of  picking  was  about  nine 
days  later  than  in  previous  year.  The  average  dates  in  each  State  for 
the  three  years  are  thus  given : 


1884. 


1883. 


Bonth  GmoUba  ....... 

0«onia  .•^•..•^.... 

FUBiSft 


MiMiMippl., 
Texas ...... 


lenneuee., 


Dm.  11 
Deo.  2 
Hot.  80 
Deo.  8 
Not.  36 
Not.  88 
Dea  8 
DealO 
Deo.  8 
Deo.  4 
Deo.  10 


Deo.  6 
Not.  25 
Not.  20 
Not.  10 
Not.  80 
Not.  24 
Not.  28 
Not.  28 
Not.  20 
Deo.  4 
Not.  80 


Deo.  18 
Not.  28 
Not.  28 
Not.  20 
Not.  80 
Not.  24 
Not.  26 
Not.  23 
Not.  80 
Deo.  12 
Deo.  10 


The  returns  relating  to  quality  of  the  present  crop  make  the  cotton 
of  Texas  and  Arkansas  better  than  usual,  and  give  the  lowest  averages 
to  Georgia  and  Alabama,  while  that  of  the  Carolinas  is  next  in  inferior- 
ity, and  tliat  of  Tennessee,  Mississippi,  and  Louisiana  nearly  an  average. 
The  staple  is  generally  short,  especially  in  the  districts  that  report  in- 
ferior quality.  On  the  Atlantic  coast  there  is  much  complaint  of  iiujiiry 
bj  rains  and  storms,  and  by  hurried  picking  between  storms  on  clay 
lands.  The  weather  was  not  generally  &vorable  for  picking  in  this 
section.  Going  west  improvement  is  indicated,  and  in  the  extreme 
West  nearly  perfect  weather  for  picking  was  generally  enjoyed. 

The  returns  of  percentage  of  lint  to  seed  mark  a  similar  difference  in 
quality,  and  attest  a  general  average  somewhat  below  medium  quality. 
An  average  should  be  at  least  32  per  cent  of  lint,  or  between  32  and 
33.    Only  the  States  beyond  the  Mississippi  make  an  average  exceed* 
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iDg  32  per  cent.  Missiesippi  and  Florida  ^ve  32,  and  the  others  not 
much  in  excess  of  31.  This  indicates  a  reduction  of  2  or  3  per  cent,  in 
the  ultimate  yield  of  cotton  as  compared  with  the  quantity  of  tseed- 
cotton  gathered,  and  ma^  decrease  the  product  to  that  extent  below  the 
expectation  at  picking  time— a  differeuce,  possibly,  of  76,000  bales. 

The  following  is  a  tabillation  of  State  averages,  relating  to  quality, 
quantity  marketed,  and  price  of  seed  sold : 


Steli. 

Itei 

QmU^jt. 

^"sssiz 

PriMof 
Msdpw 

VdaImL 

T IrEullA  . •«■>■•■••••••••■■• •■•■■■••■■■••■•■••. •■■•■•■•••••• 

North  Caraliiui 

SLO 
81.0 
81.5 
81.0 
810 
8L0 
810 
816 
818 
810 
81.0 

PHtmaC. 
03 
88 

88 
88 
88 
01 
01 
07 
101 
100 
88 

810 
810 
84.0 
810 
87.0 
810 
818 
81S 
810 
810 
810 

18 
IS 
18 

u 

FIortOA ....MM wmm^ - 

It 

MlulMtppt  ..•••■••.•■■•••■>■••.•.•■■.»■■■•••«••■■•■-■.... 

U 
IS 

■  u 

12 

ArV*fiB*a 

11 

IS 

The  ayerage  price  of  seed  is  less  than  formerly,  scarcely  13  cents  per 
bushel.  Planters  are  declining  to  sell  at  such  a  price,  and  many  are 
disposed  to  deprecate  the  practice  of  selling  seed,  because,  as  a  rale, 
.  nothing  is  returned  in  place  of  it,  and  the  fear  is  expressed  that  the 
fertility  of  the  soil  will  suffer  in  consequence.  The  lint  takes  little 
from  the  soil  \  the  seed  is  far  more  exhaustive. 

The  quantity  on  the  plantations  February  1  is  apparently  abont  one- 
sixth  of  the  crop,  flve-sixths  haying  gone  forward,  appearing  at  the 
ports  about  February  5.  The  percent^iige  of  the  crop  marketed  is  as 
follows:  Virginia,  82;  Korth  Carolina,  82;  South  Oarolina,  84;  Oeorg^ 
85;  Florida,  87;  Alabama,  84;  Mississippi,  63^;  Louisiana,  83^;  Texas, 
83 :  Arkansas,  83 ;  Tennessee,  82.    General  average^  nearly  83. 

The  indications  thus  point  to  a  crop  approximating  the  November 
estimates  of  yield  per  acre,  which  looked  to  a  product  slightly  exceed- 
ing 6,500,000  bales. 

The  returns  of  February  1, 1885,  for  the  crop  of  1884,  were  interpreted 
to  indicate  a  crop  of  5,667,000  bales.  The  FinawAal  vhranieU  record  of 
the  movement,  np  to  September  following,  aggregated  5,669,020  bales, 
and  that  of  the  National  Cotton  Exchange  5,706,165  bales.  As  20,000 
to  30,000  bales  of  the  present  crop  were  apparently  included  in  this 
movement,  the  figures  of  last  February  may  as  well  stand  as  the  per- 
manent record  of  the  actoal  crop  of  1884. 

WINTBB  WHEAT. 

The  area  sown  in  winter  wheat  has  been  the  subject  of  inquiry  in  the 
territory  which  produces  it.  It  has  been  increasing  in  recent  years,  but 
the'  low  prices  of  the  crops  of  1884  and  1885  have  naturally  had  a  discour- 
aging effect  upon  wheat  growing,  though  the  persistency  of  the  habit  of 
the  farmer's  distribution  of  orop  areas  is  too  strong  to  admit  of  sudden 
changes.  Like  the  cotton-grower,  the  wheat-raiser  may  threaten  reduc- 
tion, and  depend  upon  his  neighbor  to  make  it.  There  appears  however 
to  have  been  some  reduction  in  several  States,  mainly  in  the  regions 
from  Illinois  westward,  which  grow  wheat  largely  in  excess  of  the  re- 
quirements of  local  consumption.    In  the  States  which  grow  enongh|  or 
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a  partial  Bnpply  only  for  home  use,  there  is  no  neoessity  for  reducing 
pi^action,  which  is  only  made  as  a  part  of  a  necessary  system  of  rota- 
tion, or  at  least  of  distribution  of  crop  areas,  and  we  find  as  a  rule  that 
there  has  been  no  reduction  in  these  States.  It  is  wise  rural  economy 
to  restrict  the  present  wheat  area,  which  may  still  be  found  too  ^  largo 
for  profit,  should  the  coming  season  be  favorable  to  large  production. 

Further  returns  of  the  area  of  winter  wheat,  for  the  harvest  of  188G, 
will  be  published  in  the  April  report 

The  following  table  exhibits  the  proportions  of  last  season's  seeding 
in  the  areas  of  the  present  crop,  according  to  the  December  returns: 


States. 

Pot 

OOlt. 

Stetet. 

P«r 

oent. 

^ 

Pot 

cent 

96 
100 

101 
100 
101 
lOi 
105 
100 

Alabama 

n 

00 

M 
100 

02 

08 
100 

00 

Ohio ....M... 

MioMCaa  .rr.r. ....... 

101 

101 

IPjm'wiavlTUllA  ...........  . 

MlMiMlimi 

Tnd^Aiiiv . .  „  „ 

103 

Delaware. ...... •■■>••... 

TexM •■•■■■■■. 

IlJinota 

87 

ArkanMM 

'  Hiaqooxl 

95 

VfflviniA    •""""••"••••■'■"• 

EjtDfiafl 

03 

Kortli  Cairoliiui  ..I....... 

W6§t  Tirgliila 

Oftl1foniia..r.... , 

99 

Bonth  Candia* 

Eanfenokr'.. ...... ...... 

81 

FAEM  FBIOfiS. 

The  December  returns  give  local  estimates  of  the  farm  prices  of  the 
principal  crops.  The  increase  in  the  product  of  com  has  reduced  the 
average  value  of  the  crop  to  33  cents  per  busheL  The  average  value 
of  the  previous  crop  in  December  was  36  cents.  The  reduction  is  larg< 
est  in  the  Ohio  Valley  and  in  the  Southern  States.  West  of  the  Missis- 
sippi the  increase  of  stock-feeding  has  corrected  the  tendency  to  ex- 
tremely low  prices.  The  average  in  Missouri  is  25  cents,  1  cent  lower 
than  last  year.  In  Kansas  it  is  24  instead  of  22  last  year;  in  Iowa,  24 
instead  of  23 ;  in  Nebraska,  19  instead  of  18.  It  is  28  cents  in  Dakota, 
2  cents  lower  than  last  year ;  32  in  Minnesota,  1  cent  lower ;  Illinois,  28; 
Indiana,  29:  Ohio,  32;  Michigan,  34;  Kentucky,  36;  Pennsylvania,  49; 
New  York,  68. 

Compared  with  former  prices,  com  values  are  very  low.  For  the  pre- 
ceding Ave  years,  nearly  all  under  average  in  production,  the  average 
feurm  value  was  44.7  cents  per  bushel,  and  for  the  preceding  ten  years 
42.6  cents. 

The  price  of  wheat,  though  still  low,  is  considerably  above  last  De- 
cember's average,  which  was  66  cents.  That  of  1883  was  91  cents.  The 
present  is  77.1  cents,  a  gain  equal  to  half  the  unprecedented  decline  in- 
dicated last  December.  For  the  five  years  past  the  average  farm  value 
has  been  90  cents  per  bushel,  and  for  the  preceding  ten,  $1.06.  Last 
year's  farm  value  was  38  per  cent,  lower  than  for  the  ten  years  ended  in 
1879,  due  mainly  to  a  fuller  European  production  and  a  smaller  foreign 
demand  for  a  surplus  nearly  equal  to  a  third  of  the  entu:e  crop. 

The  range  of  State  prices  is  from  67  cents  in  Nebraska  to  $1.26  in 
Massachusetts.  It  ih  above  $1  in  several  Eastern  and  Southern  States 
for  homegrown  wheat.  The  price  in  Texas,  80  cents,  is  7  cents  lower 
than  last  December,  i)x>m  the  increase  in  the  home  crop.  The  value  in 
New  York  is  96,  an  increase  of  11  cents;  Pennsylvania  96,  an  increase 
of  11  cents ;  Ohio  91,  an  increase  of  16  cents ;  Kentucky  96,  an  increase  of 
19  cents ;  Michigan  84,  an  increase  of  10  cents ;  Indiana  86,  an  increase 
of  19  cents ;  Illinois  81,  an  increase  of  18  cents;  Wisconsin  76,  an  in- 
crease of  16  cents;  Minnesota  70,  an  increase  of  20  cents ;  Iowa  67,  an 
increase  of  12  cents;  Missouri  77,  an  increase  of  16  cents;  Kansas  66, 
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an  increase  of  20  cents;  Nebraska  ST,  an  increase  of  16  cents ;  Dakota, 
63,  an  increase  of  17  cents.  The  ayerage  for  Gallfomia  is  retomed  at 
67  cents,  and  69  for  Oregon. 

The  avenge  price  of  rye  is  56  cents,  4  cents  more  than  last  year;  of 
barley  56  cents,  an  increase  of  7  cents ;  of  buckwheat  56  cents,  a  de- 
crease of  3  cents ;  of  potatoes  45  cents,  an  increase  of  5  cents ;  of  hay 
18.62  per  ton,  in  place  of  $8.17  last  year.  The  average  price  of  oats  is 
28  cents,  the  same  as  last  December. 

The  price'of  cotton  averages  8.3  cents  per  pound  of  lint,  fiftnn  valae, 
which  is  9  mills  less  than  the  December  price  last  year.  The  £Eirm 
prices  are :  Virginia,  8.5  cents;  Korth  Carolina,  8.5:  South  Carolina,  8.5; 
Georgia,  8.5 ;  Alabama,  8.3 :  Mississippi,  8.4 ;  Louisiana,  8.3 ;  Texas,  8; 
Arkansas,  8.1 ;  Tennessee,  8. 

The  average  prices,  by  States,  for  the  crops  reported  are  as  follows: 

TdbU  showing  price  of  farm  prodwiU  December  1, 1885. 


Btotee  and  Terri- 
toiiei. 

I. 

t 

1% 

t. 

1! 
II 

1. 

t! 

ll 

i 

^1 

•I 

5^. 

fi 
III 

1 
1 

1 

ll 
ll 

% 

Maio.9         

$0  70 
71 
64 
70 
72 
88 
S8 
63 
49 
40 
46 
47 
65 
66 
68 
70 
66 
66 
68 
40 
46 
88 
40 
85 
82 
84 
29 
28 
84 
82 
24 
25 
24 
19 
68 
70 
75 
68 
76 
28 
82 
80 
78 
60 
.7i 

$125 
1  24 
1  11 
1  25 

'i'oi' 

06 

05 

96 

05 

01 

93 

1  00 

1  10 

1  00 

'i'oi' 

104 

""so" 

100 
95 

101 
95 
91 
84 
86 
81 
76 
70 
67 
77 
65 
67 
67 
69 
92 
82 
96 
63 

74 
81 
82 
75 
67 
65 
60 
70 
65 
67 
85 
100 
1  13 
1  87 
110 
100 
120 
67 
90 
76 
70 
71 
60 
69 
50 
53 
52 
48 
46 
56 
40 
88 

'"75" 

"'67* 

$0  40 
42 
87 
48 
44 
42 
36 
87 
86 
88 
35 
41 
60 
64 
68 
67 
64 
65 
47 
87 
45 
84 
85 
33 
27 
28 
25 
24 
26 
25 
22 
26 
23 
19 
48 
87 
47 
46 

76 
72 
74 
73 
71 

'"'is* 

""46* 

66 

*i'io' 

110 

63 
66 
65 

60 
63 
60 
64 
60 
60 
61 
65 

"'75' 

85 
67 
66 
65 
45 
64 
47 
60 
49 
61 
67 
75 
94 
1  10 

S^ 

84 
90 
66 
46 
43 
42 
89 
84 
86 
42 
47 
40 
41 
89 
68 
34 
63 
86 
70 
61 

$0  50 

$1105 
12  75 
1100 
18  60 
18  80 
18  00 

12  76 
16  60 

13  60 
15  50 
U75 
18  28 
1168 
13  75 
18  64 
90  00 
UTS 
1175 
1100 

10  78 
1100 

11  67 

12  41 
10  26 
1144 
10  71 

779 
786 
700 
466 
485 
725 
435 
8  SI 
1160 
86S 
72$ 
090 

KewHunpahlre... 
Vermont  ....•■•«•• 

** 

........ 

$012.0 



Rhode  Island 

Conneotiont..^ 

New  York.... 

""75' 
66 
90 
40 
56 
50 
41 
43 
44 
61 
43 
50 
47 
71 
68 
46 
71 
68 
78 
75 
76 
79 

l^4 
10.0 

"'id.'6* 

*"*fl7.'i* 

07.4 

ia6 
'"ot.'o* 

07.6 
06.6 
06.8 

'"oi'o' 

09.6 

,.« 

New  Jersey 

PennaylTania 

Delaware 

oooas 

08.5 
08.5 
0&6 
•17.7 
06.3 
0&4 
08LS 
06.0 
08L1 
O&O 


........ 

........ 

"•: 

"iii 

50 

60 

Maryland 

40 

Viri&nia 

45 

Korth  Carolina  .... 

South  Carolina 

Georgia  .....••••... 

40 

51 

39 

inoriaa  .•...•••••■• 

40 

140 



31 

HiasiMippi 

31 

<3 

Teias ....... ...... 

64 
75 
62 
66 
67 
67 
60 
66 
67 
47 
41 
39 
62 
84 
33 
79 
49 
81 
60 

61 
70 
65 
68 

65 
64 
66 
70 
68 
68 
63 
65 

"eo' 

41 

Arkiknsas ......... . 

40 

West  Virginia 

Kentncky  ......... 

39 
45 

31 

Ohio 

43 

Hichiffan 

47 

Indiana 

niiaoia 

41 
43 

WiBoonain  .........^ 

40 

MfnnMiota . ..  ...... 

4; 

Iowa —^•. 

MiseooTi 

90 
72 
90 

45 

Kaneaa  .....■>**•.• 

43 

UTebraalEa .......... 

40 

California 

Oregon .•^.. 

Nevada 

60 

.••..... 

Colorado  ..•«•••... . 



81 

Ari^cina  -r.. *•■•.... 

Dakota 

56 

23 
40 
42 
40 
86 
83 
44 

87 

70 

42 
47 
90 
32 
30 

894 

4f 

Idaho  -  ............. 

Montana 

75 
1  02 
61 
72 
80 

'"si* 

63 

77 
85 
52 
48 

10  37 

14  60 

507 

7  14 

Kew  Mexico 

Utah  

e: 

Waahington 

Vrwwnliig 

;■ 

M 

_ 

tjMllldlBgieAldMidi 
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FLAX. 

TLe  area  in  flax  has  declined  lieavily,  in  recent  years,  in  Obio,  Indiana, 
and  Illinois,  and  increased  largely  in  Minnesota,  Iowa,  Kansas,  Ne- 
braska, and  Dakota.  The  crop  of  the  present  year  is  about  50  per 
ceut.  larger  than  that  of  the  census  year,  or  nearly  11,000,000  bnshels 
of  seed  apparently.  There  is  little  now  produced  in  any  Eastern  State. 
It  bas  been  seeded  in  preference  to  wheat  on  large  areas  of  the  North- 
west during  recfMit  years. 

A  comparison  of  the  returns  of  the  United  States  Census  of  1880,  for 
tbe  crop  year  1879,  with  the  returns  of  several  of  the  flax-growing  States 
for  1884,  exhibits  these  local  changes  of  crop  area  in  a  striking  light. 
It  shows  a  tendency  to  enlargement  of  flax  culture  on  the  virgin  soils 
of  the  once  Western  States,  and  to  reduce  it  on  soils  which  have  been 
longer  iu  cultivation. 


BUtM. 

1879  (U.S. 
Ccnsoa). 

1884  (State  zvtoxM). 

Soed. 

Acrof. 

Seed. 

ObSo  ■■■■■•■■••■••••■••.■•■■■.■•■■■••*«■■>■•>■■■•«•■■••..•■• 

BusheU. 

506,217 

1,812,438 

96,689 

1,511,131 

513,316 

77,805 

26,757 

16,824 
30,908 
100.385 
300.000 
131,513 
34,694 

131.  S82 

272.845 

*H26,281 

2,700.000 

1,81M30 

882.747 

12;  883;  788 

iM in**^*A-»  •■••••«••■ ■•■■■■ ■•••■■*«••■ ■«••■> ••■«■.■■•*■■■■■« 

T^^noAS    ■■■■■«■«•■■■•■>■■■■■•■•■•■■■■■■.■•••■■■•■••■■■■■■■• 

Kebraaka ^ 

Dakota .., 

*  Crop  of  1883. 

tCl 

■op  of  1885b 

In  the  Ohio  Valley  there  is  objection  to  flax  on  the  score  of  injury  to 
tbe  soil.  ^'  It  is  hard  on  the  land,"  is  a  common  remark  of  correspond- 
ents. It  was  deemed  a  profltable  crop  between  1860  and  1868,  when 
cotton  was  high  and  the  flber  was  in  demand.  Now  the  flber  is  either 
wasted  or  sold  for  $3  to  $6  per  ton,  when  it  can  be  sold  at  all.  The 
price  of  seed  is  likewise  reduced.  Some  farmers  object  to  the  crop  on 
tlie  ground  that  it  increases  the  labor  at  harvest  time. 

West  of  the  Mississippi,  where  the  surplus  of  cereals  is  mostly  ob- 
tained, low  prices  have  turned  the  attention  of  growers  to  flax.  The 
opinion  is  expressed  that  it  would  be  one  of  the  most  profitable  crops  if 
the  fiber  could  be  sold.  Reports  indicate  an  increase  of  area  iu  1885  in 
Wisconsin,  Minnesota,  Iowa,  Nebraska,  and  Dakota.  The  Calcutta 
seed  is  sown  in  Oregon.    It  produces  short  straw  and  largo  seed. 

FARM  ANIMALS. 

NUMBERS. 

Tlie  returns  (January,  18SG)  of  the  number  of  horses  indicate  an  in- 
terest iu  horse-breeding  of  late,  which  is  due  to  the  steady  demand  for 
^eiViceable  animals  for  draft  purposes  and  for  the  farm  and  road.  A 
gmdual  improvement  is  noted  by  the  introduction  of  famous  breeds  of 
European  draft  horses,  especially  the  Norman  and  Percheron,  and  to  a 
considerable  extent  the  English  Shire  horse  and  the  Clydesdale.  There 
is  little  need  of  new  blood  iu  thoroughbred  racing  or  in  trotting  stock. 
It  is  evident  that  the  every-day  worthing  horse  of  America  is  to  be  a 
heavier  and  stronger  animal  than  has  been  seen  heretofore,  and  that 
the  exi)ortation  of  horses  may  in  the  future  conduce  to  the  stability  of 
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prices  and  the  profit  of  breeding.  Already  there  is  a  small  export  trade 
in  horses.  The  movement  may  be  slow  for  sometime,  and,  like  that  of 
most  products  of  agricaltare,  should  only  be  depended  on  as  an  ontiet 
for  a  small  suqilns ;  a  regulator  but  never  a  controller  of  valaes. 

Al  most  every  State  makes  some  increase.  Most  of  the  Atlantic  States 
show  an  increaseof  abont  1  per  cent.,  as  well  as  Louisiana,  Texas,  and  Illi- 
nois ;  New  York  and  Virginia,  2 ;  and  about  the  same  rate  in  Arkansas, 
Tennessee,  West  Virginia,  Ohio,  Michigan,  and  Wisconsin.  The  States 
of  the  Missouri  Valley,  with  rapid  advances  in  settlement  and  popula- 
tion, show  a  much  larger  rate;  Nebraska,  an  increase  of  10  per  cent., 
and  Dakota  of  15.  There  is  ahso  a  considerable  advance  on  the  Pacific 
coast  There  has  been  a  large  increase  in  the  Bocky  Mountain  region, 
as  horse  ranches  are  becoming  numerous  and  profitable.  The  total  in- 
crease in  the  United  States,  as  estimated,  aggregates  513,085. 

The  number  of  mules  has  not  advanced  faster  than  population,  but 
the  increase  is  distributed  with  some  irregularity,  being  greatest  in  the 
States  and  Territories  between  Uie  Mississippi  and  the  Bocky  Mount- 
ains*   The  aggregate  increase  is  placed  at  80,024. 

The  number  of  cows  has  decreased  somewhat  in  Vermont,  New  York, 
and  Ohio,  on  account  of  low  prices  of  dairy  products.  Elsewhere  there 
has  generally  been  advance  with  increase  of  population,  while  there  has 
been  increase  more  or  less  marked  in  the  dairy  States  of  the  West. 
The  West  has  recently  had  advantage  of  the  East  in  favorable  long  dis- 
tance rates  of  transportation,  in  refrigerator  cars,  for  the  products  of 
their  numerous  creameries,  by  which  the  cost  of  marketing  fresh  batter 
has  been  less  from  Western  Iowa  than  from  Northern  Ohio  and  West- 
ern New  York.  In  the  South  the  increase  is  genend,  though  smalL  In 
the  aggregate  a  showing  of  330,666  more  cows  than  last  year  is  made. 

A  larger  rate  of  increase  has  prevailed  in  other  cattle,  largely  in  the 
distant  Western  States  and  in  the  Bocky  Mountain  region.  The  win- 
ter of  1884^85  was  comparatively  fiavorable  for  the  ranoh  cattle  and  tor 
the  unhoused  animals  of  the  farm  region,  so  that  numbers  have  in- 
creased in  those  regions.  Though  prices  have  been  lower,  in  sympathy 
with  the  general  depression  in  values,  there  is  an  abiding  &ith  in  the 
future  of  stock-breeding  in  this  country.  The  wide  range  of  public 
land,  the  broad  prairies  of  the  farms,  must  be  cropped,  and  when  prices 
of  farm  labor  are  high  In  comparison  with  products,  stock-farminpr  is 
ever  preferable  to  arable  culture  and  the  results  more  profitable.  The 
narrowing  of  the  margin  of  profit  in  meat-making  in  recent  years  is 
teaehing  a  necessary  and  valuable  lesson  that  waste  must  be  avoidetl, 
animals  kept  constantly  growing,  and  meat  produced  in  shorter  time. 
There  is  real  progress,  slow  perhaps,  in  the  economy  of  meat  production, 
an  Improvement  forced  by  necessity,  as  is  the  greater  part  of  all  agri- 
cultural progress. 

Coming  to  sheep,  it  must  be  observed  that  sheep  husbandry  is  in  a 
period  of  deeper  depression  than  any  other  animal  industry  of  the 
country.  The  results  of  this  inquiry  manifest  a  loss  of  about  2,000,01^ 
Blieep.  The  industry  has  been  peculiarly  susceptible  to  adverse  influ- 
ences, feeling  keenly  any  depression  of  prices  of  wool.  Values  of  both 
wool  and  mutton  have  been  low,  and  flocks  have  been  slaughtered  in 
the  farm  States,  or  sent  West  to  cheaper  pasturage.  It  is  estimated 
that  Pennsylvania  has  lost  In  one  year  a  flflh  of  her  flocks,  or  nearly 
300,000  sheep.  The  loss  is  the  more  serious,  as  it  falls  mainly  on  a 
region  x>eculiarly  adapted  by  its  grasses  and  irregularities  of  sur&oe  for 
sheep  fanning,  which  has  long  stood  in  the  foreflront  of  improvem^it  in 
wool  growing.    The  decline  is  almost  universal  east  of  the  MissiisippL 
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In  swine  there  has  been  a  small  increase  in  the  record,  due  rather  to 
a  better  enumeration  of  the  stock  of  the  rapidly  developing  regions  of 
the  Missouri  Valley  than  to  actual  increase.  In  most  of  the  older  States 
there  is  noticed  a  small  reduction ;  for  two  years  past  the  supply  per 
capita  is  less  than  formerly.  T\ko  reduction  in  values,  to  which  the 
falling  off  in  exports  contributes,  tends  somewhat  to  this  decline  in 
numbers. 

The  aggregate  number  of  fisurm  animals,  compared  with  last  year,  is 
thus  shown : 


stock. 

1885. 

1886. 

iJBCITMm  Of 

decteeee. 

HflrniM 

11.664.572 
1.972,569 
18,904,722 
29, 866, 578 
60,860.248 
45.142,657 

12,077,657 
2,052,693 
14,^8^BK8 
81,275,242 
48,822,831 
46,092,048 

+618.085 
+80,024 

+380,666 
+1.40«,669 
-2, 037, 912 

MalM _ 

Oxen  ud  other  cattle ^ 

8h0<« 

SwiM 

+940, 3S6 

VALUES. 

The  decline  in  horses,  mules,  and  cattle  has  been  in  progress  two 
years.  In  sheep  and  swine  it  was  noticed  in  the  January  report  of  1884. 
The  extent  of  the  reduction  is  greater  in  this  return  than  in  that  of  a 
yto  ago.  It  averages  only  about  3  per  cent,  in  horses  and  mules.  It 
is  about  8  per  cent,  in  cattle,  11  per  cent,  in  sheep,  and  15  per  cent,  in 
9wiue.    The  comparison  with  last  year  is  thus  shown: 


stock. 

1885. 

1886. 

Deoreaee. 

HoffBfla 

$73  70 

82  38 

29  70 

23  02 

2  14 

502 

17127 

70  60 

27  40 

21  17 

1  91 

425 

$2  48 
878 
8  80 

Mileh  eowe ••••m*.. •...•..•• •••••••••.. 

OrmtmndMhtr  eattlft mm 

1  86 

BWA|ie.i.a^aa  ■■•••••■•*■•  ••■■••  •••••«  •«■•■•  ■••.  «•■■■■.■•■•«■■.«•••  ■••>■«••■. 

28 
77 

Last  year  the  aisgregate  decline  in  total  values  was  small }  the  pres- 
ent valuation  is  $91,266,121  less  thffn  last  year,  notwithstanding  in- 
crease in  numbers  of  horses  and  cattle.  The  grand  aggregate  is 
$2,365,1S9,862,  against  $2,456,425,983  a  year  ago,  showing  a  reduced 
valuation  of  nearly  4  per  cent.  There  is  a  small  aggregate  gain,  how- 
ever, .in  horses  and  mules.  The  reduction  in  values  of  milch  cows 
amounts  to  $22,917,570:  $32,426,639  in  all  other  cattle;  $15,516,783  in 
fiheep,  and  $29,831,789  m  swine. 

The  tabular  statement  is  as  follows: 


Stook. 


1885^ 


1886. 


Inoreiise  or 
decrease. 


Horsee 

MuIms 

Mikb  eowa 

Oxen  sod  other  eattle 

Bbeep , 

Swine ] 

Total 


$852,282,047 
162,494.697 
412,903,093 
694,382.013 
107, 960. 650 
226.401,683 


$860,828,208 
10.3, 881. 096 
3(t».  985. 523 
661, 0.56, 274 
92.443,867 
190, 569, 894 


+$3,540,261 
+  886.30$ 
—22, 917. 570 
—32, 426.  636 
—16.510,783 
—29,831,769 


2,456,425.983 


2.365,159.862 


—81,266,121 


While  numbers  have  increased,  except  of  sheep,  in  two  years  past 
the  aggregate  valuation  of  farm  animals  is  less  by  sometbing  over 
$100,000,000.    It  is  not  improbable,  from  present  indications,  that  some.T^ 
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improTemeDt  in  values  may  occur  dnrinii:  the  coming  year,  iboagb  great 
cbaDges  in  this  direction  should  not  be  expected.  While  flnctoations 
are  iuevitable,  depression  followed  by  elevation,  there  is  some  reason 
to  suppose  that  lower  levels  of  valuation  will  obtain  than  in  the  pas^t 
two  decades. 

The  following  table  gives  the  estimated  average  prices  of  fiEurm  ani- 
mals of  different  classes  by  age,  horses  and  stock  cattle  under  one 
year,  two  years  and  not  less  than  one,  and  three  years  old  and  ap- 
wards;  while  sheep  and  swine  are  placed  in  two  divisionsi  one  year  be- 
ing the  dividing  line. 

Table  ihowinf  (he  esUmated  numhen  of  animaU  im  fairiM,  eaepreeeed  tu  a  percfmiag^  #/  tto 
r«  ofjjtrwioue  yeare  ;  aUo  avmug^  0/  oohiol  pricif  in  Jamiuurg,  ISdIi, 


Bonea. 

Xntoi. 

MUck 

1 

i'S 

Araiage  prioo  per  head. 

Areraiee  prioe  per  head. 

L. 

Stetofl  avd  Tontr 
torUa. 

i 
I 
1 

1 

1 
ll 

1 
1 
1 

i 
1 

1 

1 

1 
It 

1 
1 
1 

1 

1 
I 

• 

Maine. .i 

P.e. 

101 
100 
102 
101 
101 
101 
102 
101 

loas 

101 
101 
102 
101 
101 
101 
108 
102 
102 
101 
101 
102 
102 
102 
IU3 
102 
102 
103 
101 
102 
105 
1U3 
103 
103 
110 
104 
107 
lOi 
110 

no 

116 
112 
116 
110 
103 
111 
112 

18100 
28  38 
80  48 
38  26 
38  00 
38  68 
34  03 
41  00 
88  72 
36  00 

33  00 
28  41 
30  21 
38  08 
80  01 
26  01 
26  61 
26  71 
16  27 
12  80 

21  10 
82  83 
26  85 
82  47 
36  06 

34  83 
38  08 

30  80 
82  50 
82  06 
82  68 
28  66 
28  26 

31  06 

22  47 

21  67 

22  60 
20  00 
18  00 
82  44 

23  60 
26  00 
14  00 
23  14 
28  66 
8100 

$53  66 

48  60 
48  83 
68  60 
82  00 
80  08 
68  08 
70  08 

82  88 

62  60 

^» 

47  43 

63  48 

47  26 
40  30 

40  36 
38  06 
25  82 
18  06 

33  45 
50  78 

48  66 
48  20 
56  47 

64  06 
56  63 
56  13 

50  SO 
61  26 

51  71 

41  00 
43  58 
60  16 
88  68 

35  00 
38  33 
32  75 
23  60 
60  42 

36  00 

37  60 
21  60 

34  88 
40  00 

83  00 

178  60 
80  67 
70  76 
8«  00 
88  00 

84  17 

85  28 
82  00 
00  27 
88  60 
70  46 

67  50 

68  86 
76  54 

70  72 
64  65 
58  98 
58  86 
38  46 
28  12 

45  62 
68  62 
64  81 
64  62 
78  80 
80  86 
76  98 
76  80 

73  16 

74  08 

71  37 
57  72 
63  43 
70  50 
54  60 

48  11 
53  38 

46  50 

86  70 

75  08 
62  50 
62  76 
86  00 

49  00 
67  80 
42  00 

1108  60 

88  83 
108  76 
111  00 
110  00 
110  60 
110  07 
118  17 
117  83 
115  00 
102  55 

86  47 

87  15 
07  83 
86  53 
86  46 
65  25 
80  86 
72  00 
50  71 
68  28 
8168 
80  80 
80  20 

100  60 
104  88 
93  88 
95  11 
86  06 
99  47 

89  78 

76  42 

85  78 
95  25 

86  11 
75  00 
82  67 
75  00 
55  00 

100  64 

77  00 
80  00 
52  00 
60  67 
92  20 

78  00 

P.C 

101 
1M 

87 
106 

;s 

IM 
1«1 

iS 

101 

1«8 
1«1 

lis 

109 
IM 
MS 

i»t 

108 
IM 
108 
106 
197 
188 

886  11 

28  0 

New  HampaUra  .. 
Vemiout  ■ >. 

88  61 

82  <• 

Rhode  laland 

84  M 

Connecticaft  .••.••. 

88  IS 

New  York 

100 
101 

90 
101 
102 
100 
101 
101 
100 
100 
101 
102 
104 
105 
105 
102 
101 
101 
110 
101 
101 

09 

99 
102 

99 
103 
105 
105 
100 
102 
109 
100 
110 
120 
114 
120 
102 
106 
105 
126 

$32  87 
52  75 
46  81 

37  00 
42  66 

83  78 

84  77 

85  26 
84  80 
80  60 

80  08 
82  63 

28  14 
24  26 

27  24 

29  22 
31  18 

38  53 

86  23 

35  00 
38  83 
38  00 

81  24 
84  03 
38  11 

87  19 
87  05 
38  60 
29  29 
26  00 

26  67 

36  00 

23  00 

37  73 

28  00 

38  00 
21  00 

24  33 

27  00 
40  00 

$66  67 
80  00 
70  43 
68  00 
68  56 
68  61 

58  27 
61  67 
68  88 
46  26 
46  68 
60  17 
42  88 
85  38 
46  68 
57  78 
50  66 

57  17 
56  08 
C7  00 
00  75 

59  41 

60  00 

55  15 

56  80 

58  55 
66  50 
60  40 
50  13 
48  67 
60  00 
87  00 
84  00 
66  68 
66  00 
66  00 
33  00 

37  00 
47,50 

38  08 

inii 

88  71 
95  00 

88  08 

80  60 
79  42 

76  28 

89  66 

83  04 

77  00 
70  58 
7166 

70  70 
61  13 
82  88 

79  6$ 

77  40 
76  42 

81  61 
88  00 
81  75 

80  80 
74  29 
79  68 

78  65 
.7120 

78  58 

84  55 
88  88 
60  67 

71  67 
$1  67 
68  00 
86  81 
88  00 
88  00 
40  00 
60  33 
86  $7 
63  00 

$180  60 
124  00 
123  79 
128  08 
183  00 

107  20 
116  88 

108  91 

97  68 
89  48 
95  85 
68  78 

84  42 

87  11 
100  67 

86  56 
195  51 
11045 

102  81 

103  40 

105  487 
110  33 
103  10 

88  72 

106  88 
108  73 

98  68 

85  88 

no  HO 

65  87 
75  08 

110  58 
110  08 
108  08 

66  08 
SI  36 

110  67 
88  08 

88  M 

Delaware 

IfaQland...^...... 

Virgujla 

17onb  Carolina.... 
South  CaroUna..... 
Georiria 

84  11 

80  M 
28  5* 

80  » 

21  n 

16  • 
18  88 
18  3i 

rCSSr.::;:;;™; 

Alabeina  .......... 

16  OS 

MlBSlMlilipl 

I«on  iaiana  .■.«•■...■ 

15  91 
18  00 

Texaa  .....••.■••■. 

20  28 

17  98 

Weat  Virginia 

KraUiolLy 

Ohio... 

Ifticbigan 

Indian* 

20  40 
26  43 
28  51 
80  51 

20  38 
30  00 

niinoia 

31  57 

Wlaoonain 

S*  63 

M^nneeotA  <**«**Tr , 

27  «7 

99  8P 

Uiaaonrl 

9A  .'A 

KaiiNaa 

Kebraeka 

1071  36  46 
188    30  f« 

Califomin 

103    38  T5 
18S'  27  H 

Nevada.  .•■■•.•«•.. 

188.  »eo 

Arisona 

BnkoU 

Montana.... 

Kew  Mexioo  ...... 

Utah 

WaahisKton 

Wyoming.......... 

m 
10s 

117 
108 
Jl» 
188 

m 

IS 

40  67 
31  00 
2094 
25  00 
37  00 
2100 
30  88 
8208 
88  88 

uigiiizea  oy 


Google 
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TaibU  ikowing  A«  eiHmaUd  numhers  of  anImaU  anfariM,  ^o.--Continaed. 


OxtnudoUMTOSItlc. 

ShMp. 

Hoci. 

1 

ATirace  piloo  pw  liMid. 

f 

1 

Arm%gp 

it 

Arerage 

BtatWMidZtetitoiles. 

§ 

1 

1 

1 
ll 

1 

§ 

1 

i 
t 

1 

4 

I 

i 

1 

i 
I 

! 
1 

Vtfaie 

P.c 

100 
98 
98 

101 

100 

98 

99 

99 

98 

100 

99 

98 

99 

99 

100 

100 

100 

101 

08 

96 

108 

1U2 

100 

108 

100 

101 

101 

101 

luo 

102 
108 
105 
106 
102 
102 
110 
120 
109 
110 
120 
180 
118 
120 
118 
118 
180 

18  00 
9  42 
738 
12  00 
18  40 

11  00 

10  42 

12  60 
982 

11  00 
980 
6  10 
4  00 
500 
4  31 
4  44 
400 
422 
6  18 
6  75 

4  68 

5  70 
800 
8  51 

10  70 
962 

10  70 

10  80 
845 
868 

10  68 
922 

10  66 

11  20 

12  66 
10  00 

10  07 
12  00 

11  00 
988 

10  00 

11  90 

oK 

11  60 
1185 

12  00 

$15  68 

16  00 
18  00 

18  60 

17  25 

17  22 

19  76 
16  45 
16  60 
16  75 
11  16 

6  42 
733 
668 
666 
6  16 
624 
800 
900 
783 

10  00 
14  15 

14  79 

18  80 

16  54 

17  75 

18  77 

15  87 

15  80 
17  66 

16  23 

17  06 

18  00 

11  88 

15  80 

17  50 

18  00 

16  00 

16  20 

17  00^ 
17  60 
15  00 
17  60 

20  70 
17  75 

$25  67 
26  17 
2U  18 

28  00 

29  00 

26  50 
29  33 
33  06 

28  00 
25  00 
24  00 
18  75 

10  18. 

11  00 

10  00 
8  70 
985 
980 

11  42 
13  36 
11  43 
15  80 

23  24 

24  30 

29  80 

27  00 

27  70 

28  65 
23  83 
28  28 
28  17 

23  13 

25  00 

27  00 
82  00 
20  80 

26  50 

24  50 
22  00 

28  60 
28  00 
28  '6 
22  00 
28  43 
48  00 
MOO 

$44  62 

45  88 

89  18 

46  00 
46  50 
4o88 
48  00 
40  33 
40  75 

85  00 

86  00 
27  50 

14  60 

15  68 

14  20 
12  46 

15  27 
14  00 

17  00 

18  00 

16  00 
21  60 
32  10 
83  53 
40  85 

39  90 

37  83 

38  93 
34  44 

85  40 

86  14 

82  68 

83  85 
86  00 

40  50 
88  00 
85  85 

85  38 
82  50 
36  00 
88  60 

84  80 
80  00 

86  00 
60  00 

85  00 

98 
07 
86 
95 
98 
90 
94 
90 
80 
99 
98 
97 
96 
96 
94 
03 
98 
98 
06 
90 
104 
05 
88 
95 
97 
96 
97 
92 
95 
102 
99 
96 
125 
120 
103 
98 
116 
95 
105 
118 
110 
115 
101 
105 
102 
106 

$1  86 
2  10 
285 
240 
880 
283 
262 
866 
200 
2  25 
260 
1  92 
1  00 
1  80 
1  10 
1  25 
1  10 
1  10 
1  15 
1  18 
1  17 
1  20 
1  45 
1  74 
1  54 
1  00 
1  00 
1  68 
1  45 
1  00 
1  65 
1  15 
1  20 
1  66 
1  20 
1  11 
1  15 
1  45 
1  40 
1  52 
1  60 
1  65 
1  20 
1  66 
1  80 
1  60 

$2  26 
260 
806 

828 
890 
887 
820 
888 
8  00 
800 
880 
288 
1  40 
1  00 
1  00 
200 
1  64 
1  67 
1  88 
1  96 
1  77 

1  80 

2  10 
2  60 
2  81 
285 
285 
2  47 
2  10 
250 
258 

1  65 
t  79 

2  45 
208 
1  64 

1  97 
200 

2  15 
2  52 
280 
840 
1  80 
285 
158 
880 

P.e. 
99 

100 

100 

95 

07 

99 

98 

94 

89 

100 

97 

96 

94 

100 

96 

97 

100 

99 

108 

108 

102 

105 

100 

99 

99 

99 

99 

07 

99 

103 

101 

99 

108 

102 

105 

103 

101 

120 

103 

200 

100 

100 

70 

105 

106 

$7  00 
700 
663 
8  10 
820 
667 

5  75 

6  21 

\n 

4  00 
285 
220 
283 
222 

1  75 

2  16 

2  16 
280 
1  80 
1  60 
240 
287 
267 
8  75 
4  10 
860 
882 
886 
8  41 

4  00 
258 
8  70 
8  76 
800 
SOO 
825 
600 
560 

3  75 
540 

5  80 
436 
600 
868 
600 

$15  90 
16  88 
10  60 
16  20 
16  20 
14  60 

5ew  HnapAlilTe 

Vermont  fT 

lUnMohniwtti 

Ifew  Ttfrk  ......••••. 

11  88 

12  88 

PiBM>  IraniaT.. .!...! 

11  85 
11  60 

Tlnjoto 

RoAhCiininaA 

Srmtb  CMtiUlM 

958 
566 

500 
680 
4  60 

fel5!i?::ir.:i"."ii! 

8  50 

Ahteina  

5  00 

IflMtadMii 

4  75 

490 

Tf)lM  ..••■-■•■.■•■■. 

4  20 

ArkuuiM 

3  80 

526 

Kentnoky 

500 
6  78 

Ohio 

8  12 

lllrbitHl 

8  60 

indiM?;..::;,:..;.:. 

7  66 

niiiiois ^. 

WlMoiwin 

llinneMte «. 

Iowa      <,*. 

MlMOBri 

Xftnmi  X. •■•■•. «•••■■ 

7  70 
825 
760 
783 
650 
800 

KebrMkA 

8X 

gHfomiA -.. 

620 
4  13 

BftTftda  .••..•.•••.... 

6  50 

11  60 

Ariumak 

860 

Dakote 

786 

Idjiho  ...■••■•.•■.•■■. 

860 

M'mtaaft  

860 

Now  )lexi4» 

76v 

'Dteh r.. •.•••••. 

9  76 

w^Y" 

700 
950 
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The  following  tables  give  numbers,  average  price,  and  aggregate 
values  of  farm  animals  by  States : 

Table  showing  the  e»Umaied  numhert  of  animaU  on  farmer  total  value  of  tack  kUd^  one 
average  price,  Januarg  1,  ItiSiS. 


Horses. 

Mnles. 

StatM  and  Territories.^ 

Nombwr. 

ATerage 
pxloe. 

Value. 

Number. 

Arerage 
prlee. 

Talaa. 

Matni^ r. 

90.288 

49.1S8 

70,202 

02.063 

0.005 

47,034 

847.845 

00,741 

577,531 

22.830 

12fi,406 

233. 871 

142,570 

62,780 

100,834 

20.410 

123,342 

125,154 

112.  075 

098.662 

160,  «25 

288.604 

131. 621 

883.034 

753.680 

42M,650 

635,862 

1.048.750 

306. 700 

334.588 

945.445 

787,208 

540.406 

841.410 

275.  K34 

150.786 

43, 126 

108.570 

0.081 

206,388 

44,818 

120.750 

10,796 

62,464 

81,945 

72,000 

188  80 

82  01 
88  68 

108  15 

102  58 
00  06 

93  22 

103  54 

94  10 
07  29 
81  62 

69  06 

74  53 
88  97 
81  58 

79  78 

70  70 
60  43 
56  41 
85  89 
54  58 
05  72 
60  85 
63  60 
70  16 

83  58 

75  47 
75  21 
78  04 

80  00 
72  18 

58  62 

60  08 
74  50 
63  00 

52  57 

61  13 

59  00 

53  00 
77  86 
00  00 

62  68 
80  87 
46  52 
67  45 
53  18 

r,07l;468 

4;  074. 211 

6.627.271 

0.463, 534 

1.016.071 

4,777.165 

00.3H0.110 

9,396.110 

54. 340. 474 

2,172,884 

10.824,641 

16,267.609 

10.025.894 

^  580. 481 

8.715.984 

2.847.183 

8,7:tl.643 

8.688.875 

6. 872,  037 

35, 851. 466 

0,258,528 

18.066.758 

8.008,848 

24.394.384 

50.6:i0,185 

85.826.202 

47. 050. 700 

78.  K72, 127 

30,057.052 

26.767.040 

68.245,526 

48.18H.116 

88.446.260 

25. 435, 716 

17,377,542 

8, 390, 155 

2,574.968 

0.415,942 

518,093 

16.060.137 

2,056.080 

7.568.028 

779,288 

^  440. 806 

5.526,821 

|.82^360 

New  Hamptbire...... 

— — 

Vermont .•■•..•..•..•..• 

MasRachnsetts.  «•••..••■.•...  • 

Rhiide  iKlaod 

ConDocticnt  ...•.••.p«*...«... 

New  York 

6.107 

9,407 

23.670 

4.061 

18.226 

34,342 

86.462 

71. 110 

143.843 

11.558 

132,848 

147.512 

78,863 

17^515 

114,817 

187.208 

6.412 

134,185 

28,900 

5,775 

64,943 

124.473 

8.010 

10,553 

48,537 

912.615 

79.615 

28,827 

81,551 

8.006 

1.563 

7,560 

1,242 

U,616 

2,888 

8,960 

10,608 

8.409 

1.009 

8,100 

$107  89 
110  47 
100  09 
113  74 
108  17 

85  53 

83  19 
96  80 

96  50 

97  31 

84  09 

88  57 

86  24 
54  50 
69  77 
60  09 
75  50 
00  88 

87  68 
0000 

81  07 

82  43 
91  51 
06  14 

86  00 
67  76 

89  64 
94  49 
77  65 
64  41 
80  01 
80  33 
04  SO 

100  40 

87  00 

84  U 
54  60 
62  04 

85  00 

90  00 

9549.111 

1.123.901 

P^T)  nny  1  voiila  ..,.••.....■•■.■> 

2,603.481 

Delaware.. ....... ........••■• 

461.015 

llarvlaod ...••«........ 

1.4301,691 

Virginia 

tttT.M 

North  Carolina 

7. 192.  m 

South  Caroliii* . 

Georgia ...•■••.•••■...■. 

6^99il.9» 

19,6M).KSI 

I'lorldA  .....«■•••...••••••.••. 

1.193.M 

Alabama 

11,130.511 

Mlaaiiwippi 

19.064  504 

LouLxiana'. 

C  901!  147 

lexaa  ............••••••...... 

9L  966. 061 

Arkansaa #• 

TeoneBsee •••.........•• 

7.979.301 
19,04C44I 

Weet  Virelniji 

4M.1M 

Xnotucky  ...••••••..•••.■>•.. 

9l919l17| 

Ohio....: 

9,104,2« 

Michigan , 

57&;mS 

In<tlt\nA  .....■•.••■•  ..•■••.... 

4,809.l« 

niiuoie 

lo^So^S 

WiMCODHln  .......  •••.■•...... 

^73£sS 

Miuueeota 

1.035.Gi« 

Iowa  ....••.....•  .....••■•••.. 

4. 17K  5Ti 

lAiBwari 

u,im.im 

KaoMM 

Nebnuka 

7.U«.i9l 
3. 733. 441 

California 

3;  450.  on 

Oreiriin 

193.550 

Nevada 

13SC0S1 

Colorudo..  ....••••>.... ..••... 

907. 3il 

Arizona  •........•.•...•...•.. 

117. 3« 

Dakota 

Idaho 

Montana.  .....«•.■«....•.•■..* 

1,196.247 
307.756 
739.904 

New  Mexico.^ 

594.155 

nt4ib 

314.554 

Wa«hiTifrtan  .................. 

95.765 

'W\oniin2.. ............. ...... 

SIX.  009 

Total 

12,077.657 

7127 

860.823,206 

8,062.503 

70  90 

193,391.096 

Hiloh  oows. 

OUBI 

ladotlMVi 

mttle. 

States  ftnd  Territortoa. 

Number. 

Average 
price. 

Valae. 

Numbtf. 

Arenge 
prlee. 

TalMi 

Offline 

165,853 

07,070 

218,040 

160.068 

22,543 

123.426 

1,510,300 

171.214 

902,127 

28,890 

131.063 

247.807 

988,065 

130  10 
29  83 

28  63 
82  40 
84  00 
32  02 

29  60 
84  36 
SO  10 
28  50 
80  15 
21  81 
16  65 

04.  on.  125 
2,895.698 
6.268,252 
5.  SOO.  963 
706.462 
4.063,184 

44,704.880 
6.882.013 

27,154,023 

800,372 

3, 051.549 

5.404,671 

3,978,601 

187,010 
186.160 
176,806 
106.382 

13,024 
106.724 
868,409 

60.348 
858.474 

26.605 
188,106 
423.808 
498,619 

$89  80 
8199 

26  06 
31  67 
86  80 

33  61 
92  08 

34  65 

27  96 
39  83 
39  06 
18  43 
10  96 

99^590.174 

NffW  FTamnabire . •.*>««- rr- 

4.904.413 

Vftrriiniit           «•.•«••■•«■•••«•• 

4.607.(»3 

MaMafihasetta........ 

9.432.457 

Rhode  Inland 

41^0.490 

ConnHctioat  *•.«•••••«>•■••••• 

9.SM..Vtf 

New  York 

Ntiw  JurMiv    ................. 

S7.890L6tS 
3.3011115 

PffnnnvlTania.  .■..■..■.■■■->•«. 

91.484.01 

Delaware 

Mar>  land.......  ...•-••••••••• 

Virginia 

78^012 

T.901780 
4,99ik«0 
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Table  ikowintf  lAeatftmaM  numhen  of  animaU  on  fanUf  ifc— Continued. 


States  and  Territorlea. 


Sonth  Carolina  . 

G«orida 

FlorSa. 

Alabama  ..••... 

MiMiMippl 

Lomaiaoa 

Texaa  

Arkanaaa 

Teonesa^e 

West  VirxinU.. 

Eeotaolnr 

Ohio 

IfteMian 

Indiana......... 

Qlinoifl 

WiMonaiD 

Ulnoasotti 

Iowa... ..M 

UimuQii 


Nebraaka.. 
GaUfonia.. 

OrogDU 

Karada.... 
Colorado... 
ArlKma.... 
Bakota 


Montaaa , 

Hew  Meadoo.. 

Utah 

WaAliliiictMi.. 

iUSS^::::; 


ToM.. 


Ullflh 


UTombar. 


143.816 

841,011 

47.915 

280,200 

377.628 

168,813 

700.876 

276.104 

826.417 

166.262 

807,767 

776^724 

420.862 

640,634 

82lt.m 

665,177 

886,866 

1,280,605 

708.606 

675,006 

300.106 

236.878 

72,342 

16,841 

61.155 

13.847 

181.345 

22,271 

25,800 

17.033 

42,018 

56,730 

6,288 


H285.888 


ATeraico 
prioa. 


$10  03 
18  85 
16  00 

15  02 

16  06 
10  00 
20  29 

17  08 
20  00 

25  42 
28  58 
80  58 
80  38 
80  00 
31  67 
28  68 

27  87 

28  80 
24  69 
28  46 
80  80 

88  75 
27  46 

89  00 
40  67 
31  00 
30  04 
35  00 

87  00 

26  00 
80  86 
82  00 

88  00 


Oxen  and  other  cattle. 


Tahxew 


27  40 


$2,856,268 

6,257,580 

766,640 

4541,817 

4,420^267 

2,012,947 

14,220.774 

4.964.850 

6,628.840 

4,226,126 

8,780,508 

23,682.854 

12,770,698 

16,219.020 

29.309.086 

16, 181, 018 

10.768,020 

35^444,616 

17,426.884 

16,807.204 

9»  520,  465 

0,  ISO,  646 

1,986,511 

656,709 

2,080,474 

429,257 

6^610,814 

779,485 

938.100 

466,282 

1,296.621 

1,815.360 

236,854 


889,985,628 


gft^and  Tazritoiiaa. 


Shaap. 


NnmlMr. 

AToraga 
prioa. 

Talua. 

587,407 

93  15 

$1, 156, 771 

196,260 

245 

478,387 

878,174 

286 

1,082.081 

64,561 

304 

196.104 

20,449 

3  75 

76,684 

63,477 

825 

173,675 

1,605,824 

306 

4,875,243 

107,413 

8  76 

403.861 

1. 139. 481 

268 

8,187,809 

23,294 

280 

62,868 

168,582 

308 

619,739 

463,127 

224 

1,035,922 

468,816 

128 

600,084 

112.93.S 

172 

194,250 

600,  .'»04 

146 

730,868 

91.0()l 

1  65 

150. 305 

8«7, 047 

140 

471,600 

276,103 

1  60 

413,878 

116,885 

165 

192,466 

6,602,615 

1  70 

U.  583. 812 

234.021 

157 

867.881 

603, 780 

1  00 

967.255 

624.912 

1  88 

1.171,210 

903,223 

2  24 

•J.01>4.665 

4, 763, 034 

2  00 

9. 918, 166 

2.369,607 

2  11 

4.788,871 

1,088,617 

2  10 

2.288,607 

1.005,658 

2  19 

2.205,196 

1,218,800 

189 

3.305,960 

278,162 

2  21 

61 S.  294 

467.580 

138 

1,067,904 

NnmboT. 


214,711 

610,811 

665,600 

482,090 

420,467 

352,868 

4,028,177 

442,173 

476,406 

289,619 

689,071 

1,017,830 

606, 6M 

885,665 

1,485.908 

710,068 

448.695 

9,074.919 

1,887,818 

1,Ka.259 

1,586.457 

627,907 

606,885 


1,019,779 
288.931 
a89,l45 
290,131 
726.700 

1,151,867 
.102,846 
286,858 

1,280,916 
627.000 


81.275,943 


Avar  age 
price. 


$11  18 
9  91 
8  79 

10  15 
980 

1193 
13  00 

11  26 
13  43 
18  05 

21  18 
26  94 
25  53 

25  42 

26  04 

23  23 

22  51 

24  26 
20  84 

23  94 

24  69 
28  66 
23  78 
28  66 
26  95 
20  00 
88  61 
22  00 
22  06 
18  00 
28  88 
26  00 

25  00 
22  00 


3117 


Vftlne. 


92  400.020 

6,053,141 

4,970,600 

4,384.375 

4,158,823 

8.016,048 

62.298.087 

4,079,796 

6,886,604 

6.226,327 

11,208,065 

27,414,996 

13.999.163 

82.611.670 

88,609,757 

16.489,066 

10.098,280 

60,382,9^0 

28.921.684 

84.273.065 

87.916.606 

17,90i569 

14,397,777 

6i  7881 820 

86,211,808 

4.778,620 

K760.060 

6.382,883 

16.028,466 

90.783,436 

8.888.686 

7.445.306 

83,033,909 

18,794,000 


661, 966^  874 


Nnmbar. 


Avaraga 

prioa. 

$8  78 
9'88 

6  90 

10  04 

980 

824 

753 

886 

7  47 

6  10 

596 

3  66 

824 

3  40 

3  15 

238 

a  15 

304 

3  10 

3  76 

248 

820 

8  66 

8  48 

480 

687 

466 

4f6 

6  16 

467 

607 

Talno. 


New  Rampahlra. 

Tamoiift. «. 

Haanachoaatta... 
RbodrLilaad  ^... 
ConnactSont  •.... 

Kaw  Tork. 

KawJeraay 

PeDoayWanli^..., 

IVlaware 

Mao'land , 

Viririnia 

North  Carolina  .. 
Suath  Carolina... 

(reorina 

Ftonda 

A1»b«iua 

l{ia<*iaiilppi 

Lf>ni»iaua 

Texaa 

Arkaoaaa 

Tpfioeaaae....... 

Wt**t  Virginia... 

K«-ntookT 

Ohio , 

Michigan 

ludtaaa... 

BhnoU 

WMeonaia 

MtnnaaoU 

XawA 


70,702 

54,404 

74, 116 

77,616 

14.806 

61.782 

722.060 

193, 795 

1.103,891 

44.431 

299,868 

875,256 

1, 346, 558 

507,181 

1,  C05. 978 

298,108 

1, 351, 152 

1,212,144 

6I<0,790 

3,411,787 

1,692,365 

2, 122, 046 

416, 183 

2,032,138 

2,442,457 

840.682 

3, 773. 199 

8,967,961 

1,066.205 

440.640 

4.849,006 


#630.760 

607.735 

511, 112 

770,577 

141.071 

60S  8  a 

6,48,4^ 

1, 61)i,  .>74 

8,241,556 

271.028 

1,785,115 

3,206,063 

4, 857. 400 

1, 927, 903 

4, 930. 952 

7l'9.498» 
4, 261. 533 
8, 685, 645 
1,  MX).  449 
6.056,307 
4, 197,  005 
6, 768,  222 
1, 522, 18:{ 
7.068,000 
ll,720,8&i 
4.430.898 
12,986,420 
18.897.017 
5.468.269 
3,066.000 
34.596,107 
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Sheep. 

Eogi. 

Number. 

pxieew 

Talne. 

Knmbw. 

ATengo 
price/ 

TahUL 

Kiiatmrl 

1,286,078 

1, 190. 168 

448.678 

6.069.698 

2,469,651 

661,261 

1,126.645 

896.002 

263,672 

210,375 

718. 750 

4,328,756 

651.767 

644.648 

618,406 

$148 

1  60 

2  16 
181 
147 
178 
177 

1  70 
224 

2  10 
2  12 

1  60 
208 

2  25 
207 

$1,908,340 

1,808.667 

966.993 

10,961.268 

3.618,139 

1,145,436 

1,994.162 

1,628,203 

668,226 

441,788 

1,628,301 

6,984.606 

1,856.688 

1,228,491 

1,072,188 

4,108.091 

2,276.178 

2.312.784 

1^027,698 

191.600 

14,399 

17.032 

10. 149 

865,980 

26.762 

19.298 

17,492 

27,654 

60;779 

2.600 

$3  46 
486 
508 
4  15 
2  81 
456 
788 
450 
498 
660 

6  26 
666 

7  16 
4  81 
650 

$14,404,922 

11  ORieto 

Kauiuui 

NelmMk* 

11.74A.M1 

4,26G.:*< 

5312>>1 

CiOlfoniift 

KeTadA.... ............ ....... 

6^617 

Colondo — 

Arizona....... .••... .•...••... 

125.411 

43,e:i 

DakoU 

1,773.1^9 
149  %7 

Idaho 

MonteoA 

120.  £05 

New  Mexico 

97.  UK 

TJtoh 

m357 

WiMhIiifftm............ ...... 

S21.2dl 

Wjomink 

11256 

Total 

48,821881 
f 

191 

92.448,867 

41092.043 

425 

191  Ml  894 

YALTTEB  OF  PEDIGREE  STOCK. 


Oonsultation  with  herd-book  officials  results  in  the  following  esti- 
mates of  yalaation  of  the  breeds  namedy  the  short  horn  and  certain 
other  organizations  not  reporting: 


Bleed. 


Nnmber 
registered. 


Nnmber 
living. 


Average 
▼altte. 


Total  mtaUb 


Aberdeeii-AxigQB . , 

Ayrshire. 

Devon......  ••..••  I 

Qnei-neey 

Hereford .......... 

HoUitein-Frieaiaa  . 
Jersey 


12,867 
11187 
4.947 


21,188 
61,000 


1600 

1438 
1000 
1100 
14,000 
20.081 


100 
81 
149 


$1,051  ON 

611  IN 

641 000 

461. 909 

4,2D10M 

4^0112N 


LIVE  STOCK  m  FOBEIGN  OOUUTBIEa 

Of  the  statistics  given  below,  tbose  for  the  principal  European  oonn- 
tries  (excepting  Russia  and  Spain),  and  also  tiiose  for  the  British  oolo- 
nies,  are  obtained  from  official  documents.  The  remainder  are  drawn 
from  a  variety  of  sources,  including  reports  of  American  and  British 
consuls  to  their  respective  Governments  and  such  statistical  hand- 
books as  the  Statesman's  Tear  BoolCj  Mulhall's  Dictionary  of  StatiMticSj 
and  Dr.  von  Neumann-Bpallart's  Uebersichten  der  WeUtoirtksehqft. 

CatUe  and  Aorf at. 


f 

1 

Cait^ 

OooBteieB. 

OOWB. 

Other 
kinds. 

Totel. 

Botaea. 

lUBOFB. 

AiiHma  .■■■•••«•■.. ...... .*•«••  •■••••  ■■•■•• . 

**nngary  .■■..••■•■.«•..■■•.■.•••••••■••■■«•. 

1880 
1880 
1883 
1880 
1881 
1881 
1888 
1886 
1886 
1886 

4.181025 
1.740, 889 

4.441452 
1857.144 

1684.077 
1997.643 

1.40.20 
1.819. 508 
lIMCSU 

B«l|s1om ••••.••.. 

796,178 
891790 
7,290,827 
1081900 
1680,197 
1,417.481 
17.8S4 

681687 
671,288 
4,285.803 
1691416 
4,067,707 
1811.270 

1.881815 

1.470.078 

11.571199 

1178.V333 

ia97.964 

1221751 

41945 

STL  974 

947  9C1 

France r 

•1844.9:2 

Ocrinanv  ••••••■>•■•-.•-••>«■-••-->••  ..•..«.. 

19S1I  f 

Onuit  UHtala 

l.««l>9 
48L*4T 

Ireland 

Woof  Man.  Ae 

1884 

a  The  str.liuneBt  aa  to  hoieee  fee  Fraaae 
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1 

Cattteu 

Goimtriei. 

Cowa. 

Othar 

Total 

Horses. 

EUROPB— Contlnned. 
6recc6  a. •.........•.....•■•.'.•. 

1877 
M881 
1882 
1883 
lH70f 
1880 
1882 
1882 
1878 
1883 
1875 
1876 

1881 
1881 
1H81 
1881 
1881 
1881 
1881 
1881 

18M 
1884 
1884 
1«84 
1884 
1881 
1884 

1876 
1H83 
1884 
1884 
1884 
1875 
1884 

1880 
lt<80f 
1883 

1888 

1882 
1882 
1888 

1884f 

1881 

1880 

270,445 
4,783.232 
1,427.936 
1,487.055 

624.658 
48,600,000 
21,845,104 

826.550 
2, 358.347 
2,287.013 
1,016,617 
i;  036, 800 

2,782.500 

825.603 
212,560 
60,281 
00.722 
80.451 
12,tf72 

1,886,320 
1,262,588 
888,728 
71,102 
128,834 
698.637 
4,266,172 

13.030 
84.206 

063.806 

15.000 

11.560 

1,820.445 

870,606 

1,163.618 
9,616 
8.000 

12,00^000 

ini^ooo 

600.000 
6,010,000 

400,000 

464,575 

1,121,564 

97  170 

Itjily 

2,866,556 
878,056 

2,416.676 
548,080 

6660.123 

KeiWlandfl 

270.456 

Do 

260,182 

Portufflc........... ......»..»..»»■■.. ...... 

RAumania.. .•••......•••••••••••••.... ...... 

600,000 

Kaudfttf 

20,015.059 
122,  ?Aq 

8errla 

Smio 

Sweden 

1,456,504 
741,506 

880,500 
275,010 

472.787 

KorwAy 

161,808 

Bwitserlimd 

BBimB  OOLOmS. 
CaoiuU: 

Ontario/. 

> 

Quebeo    .  .............................. 

...i.v.jiA 

864,150 

iloTa  Scotia 

67,167 

Hew  Bmnftwiok ..........•.••••.•.. 

62,076 

MttDitobaff   

16^789 

pri|iM  B^aH  Tulfind r- 

81,386 

British  Columbia 

26,122 

The  Territories 



...  • 
— 

10,870 
880,608 

▲nstralaiia : 

Hew  South  Wales 

Vietoria 

?::;::::;::: 

201,006 

South  Australia 

168.420 

Weat  AoBtralia 

87,  lU 
27,188 

Tasmania   

New  Z4*aland 

161,736 

Qaeensland 

253,116 

Other  British  colonies: 

4,057 

Jamaica 

4&060 

Ceylon  ..............................  .. 

8,683 

KsuritinsA 

12,000 

IPVlkl^i)  r«YAnds X 

2,770 

Cane  of  Good  HoDe< 

241,842 

Haul  ..?!^:.^:...V...:;::;.:.;;:...... 

48;  481 

FRBKCH  COLOnES.  k 

Alierria 

860.000 

Gna^aloupel ..• .  .................... 

..••••••••a. 

6^S 

Tahiti on^  Maam^ „^.... 

1,000 

4,800.000 
^000 

■OUTH  AVIBTCA. 

▲rsontine  Bepnblio 

l^amdiay.. ............... ......x.x. ...... XX. 

Urusnay 

612;  000 

OTRBB  OOUMTBIBS. 

ITifianipia 

Omnge  Free  State ....•..•••....... 

...•• 

181,504 

1,606,648 

a  Biclnsire  of  Thessaly.  which  now  forms  part  of  the  Kingdom.  The  number  of  ozan  in  Theiaaly 
haa  iMfen  estimalod  at  200.000. 

b  The  figures  as  to  horses  in  Italy  are  tar  1882. 

e  Sei*  note  /  neit  table. 

d  Mulfaall.  in  his  Dictionary  o/ Staiistiet  gires  this  as  tlie  nninber  of  oows,  bnt  it  should  probably 
baxe  b«en  glren  as  the  number  of  oattle  in  general,  as  in  1873  these  were  estimated  to  reach  a  total  of 
only  1,857.077. 

0  Not  inrluding  Polsod. 

/  In  lri85  Ontario  had  1,976  480  oattle  and  568,800  hones. 

tf  In  1884  Manitoba  had  64,011  cattle  and  20,071  horsea. 

h  Approximately. 

%  Including  217, 1 32  oattle  and  35.357  horses  in  Bssnto  Land. 

k  No  returns  are  at  hand  for  Fi^ench  colonies  other  than  the  three  given  above. 

1  Gusdaloope  and  Its  depeudenoifui.  The  figures  are  taken  fh>m  a  report  by  United  States  Consul 
Bartlott,  nuuie  to  the  l>epartmeot  of  State  in  October,  1880,  and  may  perhaps  be  regacdad  As  wlbrring 
to  Aboot  that  tlflkSb  slthoogh  it  is  not  •xpiiflltlj  so  stated. 
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Other  domestic  animaU. 


Countries. 

Year. 

Mcfes. 

Asses. 

Sbecp  and 
lambs. 

Swine. 

Goats. 

KUBOFB. 

Anntria 

1880 
1880 
1880 
1881 
1881 
1883 
18KS 
1889 
1885 
dl877 
«1881 
1863 
1870T 
1880 
1882 
1882 
1878 
1K83 
1876 
1876 

1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 

1^ 

1884 
1884 
1884 
1884 
(1881 
(1884 
1884 

1860 
1860 
1884 
1884 
1884 
1876 
1884 

1880 
1880 
1888 

1888 
1882 
1883 

1881 

al2, 710 

80,008 

3,841.340 

9,252,123 

3(W,  400 

1,548,613 

22,301,504 

10,185,362 

26. 534. 635 

3,477,840 

73,7-5 

2,921,917 

8, 596, 108 

703, 521 

2, 977, 4.'4 

0,180.000 

47,503,900 

8,620,750 

16,939,288 

1,412,494 

1, 686,  306 

3G7.649 

2.249.011 

377, 801 
221, 163 
6,073 
166,496 
27, 788 
346 

80, 879, 871 
10,620,173 
6,696.406 
1,647,061 
1, 720, 027 
13, 384, 075 
14, 056. 266 
9, 308, 911 

23,044 
21,761 
53,757 
80,000 

473,227 
11,279.743 

869.682 

0,992,218 
13,090 
3,000 

C8. 000. 000 
7 1, 0i»0, 000 
14.545,000 

6,056.301 

2.721,541 

"'646,' 875' 

527,417 

^638,«84 

9,205,791 

2,403,380 

1,269,122 

14,126 

dl79. 602 

1,163,916 

42U.  618 

971,085 

2,310,000 

9.207.660 

1. 067, 940 

2.318.602 

454,708 

101.020 

334,516 

1,030,121 

47,256 
53.087 
17.858 
40. 181 
16,841 
2,775 

211,656 
281,668 
168.807 
20.039 
57.803 
200,083 

i.oo«.fr5 

236.3152 

Hnuuary .....•.•.. 

Belgium • 

610,120 

273,870 
1,009 

388.704 
8,786 

24^,755 

Denmark  ......................... 

9  331 

France ...w.............^..... 

1.466!  (37 
2,689,994 

G-ennany  ......................... 

ai-cat  Britain * 

Ireland 

.......        • 

Jsle-ofMan 

Oreecec 

45, 176 
s203,868 

07,805 
674.246 

1,83«.«3 

2,0ie.W7 

154  1:4 

Italy 

Xetnerionda ...................... 

Portnjjal/ , 

936,80 

Kon  mania.  ........................ 

Busaia  in  Boropeff...........^.... 

1,874.  SOS 
739^700 

Servia 

Spain 

041,668 

880,882 

3,813.000 

Sweden 

10L7ii4 

Norway •••...... 

92;  861 

Swiuerluid 

390^066 

DBmSH  COLOmSS. 

Canada:                              \ 

OntorioA 

} 

Quebec ....; 

i!ioTa  Scotia 

> 

New  Rmniwlok ...••.... 

Manitoba  < 

Prince  Edward  laland ........ 

.  .......... 

British  ColnrabU 

The  Territories 

... 

Australasia: 

New  Sonth  Wales — ... 

Victoria 

South  Australia 

.......... 

Wettt  Australia ^ 

Tasmania ................... 

Qneenftland  ................... 

6,417 
8.086 



Other  British  colonies: 

N4^wf Aundland  ik 

Jamaica ........•• 

Ceylon 

MauritlusI 

80,080 

""i8i's78' 
25»848 

800,000 
14. 116 
20.000 

250,000 
100.000 
100,000 

******** 

Falkland  Islands 

Cape  of  Good  Hone  m 

Natal  ..™:.^!: :.?.... ::::: 

8,298.09 
14.791 

FRBKCn  COLONIES.  0 

Algeria 

Qnadnlonpep 

6,127 
15 

200.000 

2,492 

Tahiti  and  Moorea 

1,300 

BOUni  iJCBBIOA. 

Arcentine  Republic 

400,000 

3,000.000 

chfii ......!......;i...:.;. 

(«) 

Uruguay....... 

OTHKR  COtTirrRTVR. 

Oran fire  Free  States ... .    ..  ...... 

873^  8M 

aHinnies  included  with  mulen. 

b  Asses  and  hinuies  are  ini:lnd<^  with  mules. 

cTh«n»aIy,  which  bnn  be<-omo  a  n.irt  of  the  Greek  Kingdom  sinct^  1877,  in  nor  included  in  tbeM>  ts 
ures.  The 'number  of  sheep  in  Tbessaly  has  been  estimsted  at  1.500,000  nnd  the  nnmb^r  of  fo>t«  nt 
1,000.000 

d  The  fl^nirrfl  «s  to  swine  are  for  1875. 

tf  The  flKineti  sa  to  mules  are  Cor  187G. 

/The  flguros  as  to  PoriuKsl  are  Uken  from  Dr.  von  Nonmann-Hpallart^s  U^er§*€kten  itf  U'«^ 
tnrth»eha/t,  where  the  date  is  maiked  with  an  intern»)r>'iii(ni  point,  as  in  the  aboTe  tablf^  TLs6j(an« 
as  to  sheep  here  triren  for  Portusal  and  those  as  to  outile  (01  the  same  country,  as  «d^eD  on  the  i^v- 
oudlMg paiff«,  are  ld<ntioHl  with  the  figures  given  in  the  Statirman't  Y«ar  Book  at  for  1882. 

!J  Not  iiicludiug  Polund. 

A  III  I8K5  Outiirio  ha<l  1,755.005  sheep  and  822,262  swine. 

t  lu  18M4  Manitoba  had  0.431  a1j«>«>p  ond  44.901  swine. 

k  In  1875  NewfoundUud  hsd  28,760  sheep. 

I  Approximate. 

m  Including  303,080  shMep  hihI  15.635  «wiiie  la  Bimiii«i  Land. 

n  According  to  tlie  StaUjtmim't  Tear  Jtook  for  1884,  there  were  in  KfttAl  la  1881  70,888  iMfotm 
goats  owned  by  Buropoan  i-«iidoutM. 

eSee  note  k  on  pi-eoeding  page. 

p  See  note  I  on  preoodint;  itage. 

q  OoaU  are  iaclnded  wllii  sheep. 
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nrTEENATIOiTAL  DAIBY  STATISTICS. 

In  a  comparison  of  dairy  products  of  this  and  foreign  countries,  the 
abundance,  not  to  say  profusion,  of  the  supply  of  the  [Jnited  States  of 
milk  and  its  products  is  clearly  manifested.  This  country  consuo'es  17 
pounds  of  butter  per  capita,  not  to  mention  a  pound  or  so  of  oleomarga- 
rine, while  Europe  is  said  to  use  only  5  pounds  per  head.  There  is  little 
uniformity  in  the  rate  of  consumption,  however,  of  different  countries. 
The  assumed  average  in  Great  Britain  is  13  pounds.  8  in  Germany,  6 
in  Holland  and  Belgium,  4  in  France,  2  in  Bussia,  and  1  in  Italy.  Our 
average  is  apparently  increasing. 

The  production  of  milk  from  all  cows,  whether  on  farms  or  in  towns 
or  Tillages,  from  about  16,000,000  animals  kept  for  milk,  is  assumed  to 
average  350  gallons  each  per  annum,  or  98  gallons  per  capi^  of  popu- 
lation. The  aggregate  production  on  this  basis  is  5,600,000,000  gallons, 
of  which  3,000,000,000  gallons  (in  round  numbers)  are  required  to  make 
1,000,000,000  pounds  of  butter,  and  430,000,000  to  make  370,000,i»00 
]ioands  of  cheese,  leaving  2,170,000,000  gallons  for  use  as  food  in  its 
natural  state.  The  State  averages  of  product  per  cow  vary  widely,  from 
475  gallons  per  annum  in  some  of  the  dairy  States  down  to  150  gallons 
in  some  of  the  extreme  Southern  States,  where  little  attention  is  given 
to  breed  or  feed,  or  the  production  of  butter  or  cheese. 

The  following  table  gives  the  exports  of  the  past  ten  years,  both  of 
batter  and  cheese,  quantity  and  value: 


Fen  «nded  June  30— 


Xxpditiof— 


Botter. 


QaontitiM. 


Values. 


Gheeae. 


QoMitttles. 


Velnee. 


Total 
Imtter  and 


Valnee. 


1876.... 

1877  -^. 

1878  — . 
1879.... 

1880 

1881 

1882 

18)13 

1884 

1885 


4,644,894 
21, 827,  M2 
21, 887. 117 
38,348,016 
89.236,668 
31, 560, 90*) 
14, 704, 805 
12,348.641 
20,627,874 
21. 683, 148 


$1,109^496 
4,424,616 
8,931,822 
N  421, 205 
6, 600, 687 
6, 256, 024 
2, 804, 670 
2,290,665 
8, 760, 771 
3, 648, 646 


97,076^264 
107,364,606 
123, 783.736 
141, 654, 474 
127, 558, 907 
147,995,614 
127, 989. 782 

99, 220, 467 
112, 869  575 
111,992.990 


$1^870.083 
12. 700, 637 
II,  103, 529 
12,579.968 
12,171.720 
16, 3H0, 243 
14. 058, 975 
11. 184, 626 
11,663,713 
10, 444, 409 


18,379,579 
17,125,248 
18,035,361 
18,001,173 
18.882,407 
22,686,272 
16, 923. 545 
13. 425, 191 
16, 414, 484 
14,088,056 


Total. 


226^607,896 


40,883,602 


1,198,101,475 


127,607,798 


167, 801, 300 


Average  . 


22,650,790 


4,038,360 


119, 810, 148 


12. 750, 780 


16, 789, 130 


Oor  butter,  98  per  cent,  of  it  at  least,  is  eaten  at  home.  The  lower 
grades  only  are  included  in  the  exports.  Half  of  the  product  of  1885 
would  suffice  to  replace  the  exports  of  the  last  sixty-five  years.  In  1821 
there  was  an  export  of  1,000,000  pounds,  and  this  annual  export  was  not 
increased  more  than  50  per  cent  in  the  next  fifteen  years.  From  18S5 
to  1840  the  annual  export  dropped  to  less  than  half  a  million  pounds. 
Later,  the  shipments  increased,  and  were  rarely  less  than  2,000,000  or 
3,000,000  pounds  or  more  than  4,000,000,  until  1860,  after  which,  during 
the  years  of  high  gold  premiums,  the  trade  reached  about  20,000,000, 
tfi  fall  again,  from  18G0  to  1876,  to  figures  varying  from  1.000,000  or 
;j,6OO,000  to  6,000,000  pounds. 

Tbe  exports  of  cheese  aire  more  important,  and  for  ten  years  have 
coDstitated  26  per  cent,  of  the  production.  The  average  annual  exports 
for  this  period  are  119,810,148  pounds,  valued  at  $12,750,780,  or  10.6 
cents  per  pound.  The  average  annual  value  of  exports  of  butter  and 
cheese  for  ten  years,  is  $16,789,130. 
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A  glance  at  ibis  table  will  show  why  there  is  not  an  unlimited  de- 
mand for  surplus  dairy  products  abroad.  While  all  countries  report 
exchanges,  in  a  small  way  usually,  the  only  European  countries  in  this 
table  that  return  net  imports  of  butter  are  the  United  Kingdom,  Nor- 
way, Belgium,  Portugal,  and  of  these  only  the  former  receives  any  con- 
siderable amount  Cheese  is  received  by  Great  Britain,  France,  Italy, 
Belgium,  Denmark,  and  Austria,  mostly  by  Great  Britain,  as  in  the  case 
of  butter.  In  short,  already  09  per  cent  of  the  butter  supply  of  Europe 
is  made  in  Europe,  and  86  per  cent  of  the  cheese. 

FOBSIGN  CUSTOMS  IMPOBTS. 

The  European  agent  of  the  Department,  Edmund  J.  Moffat;  esq.,  dep- 
uty consul-general  at  London^  furnished,  in  the  sprin^of  1885,  a  state- 
ment of  the  tariff  rates  of  principal  European  countries  upon  certain 
products  imported  from  the  United  States,  which  was  published  in  the 
May  report.  Changes  have  since  occurred  in  some  of  the  rates  of  France, 
Germany,  Switzerland,  and  Uussia,  which  render  necessary  a  publica- 
tion of  some  of  the  more  important  rates,  which  are  given  as  follows: 


AiuMar 
BaagMj. 


Ckmumy. 


IWj. 


AnlBMlai 

Biilu.  ■•••••••••< 

Cows 

Toaagoftttte ... 
Calves 


.....do... 

•  a. ..do... 

do... 

••••  do... 


OoAto.. 

Kids... 
Hogs... 

^ngs.... 

HorMS . 
Hules.. 


..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 


.lOOkUogrsms. 
r.do... 

.do... 

.do... 

.do... 

.do... 

.do... 


•So.. 


Grains: 

Indian  soni... 

Bve 

w¥  psas  .■•.•••( 

Flour 

Bopa 

Butter 

Cbeoie 

lArd 

Saoon  ••••••. •••.•! 

Cotton ••.•••..... do. 

Tobacco: 

.^Mu   ..........■•••..•••.•••...QO. . . 

BaonfiMitared  .••••...••.......do... 

Cigtfs do... 

Kaftt: 

Frash do... 

Cannod .....do... 

Salted  or  amokad do... 

Wines hectolitars. 

Spirits: 

Alcohol  and  Imady do... 

Other  liquors do... 


$4  07 

183 

133 

81 

41 

30 

20 

10 

10 

121 

131 

4  07 

a 

81 

10 

10 

21 

63 

407 

407 

407 

6  01 

6  61 

Free. 

854 
3186 


$4  82.5 

3  31.6 

3  31.G 

154.4 

77.3 

67.0 

19.8 

10.8 

19i8 

1  1&8 

10.8 


17  14 


Fkes. 


3  14.3 

143.8 

7L4 

3X8 

11.0 


$3  60 

800 

1  60 

130 

60 

04 


Fkes. 

30 

57.0 

1  15l8 

300 

360to800 

1  20tolte 


143.8 
33.8 
4  76 
388 
388 

3&8 

71.4 
7L4 

17a5 

476 


4  76 
338 


60 

15 

400 

120 

.80 

23 
23 
28 
56 

20 

300 to8  00 

8  00 


Free. 


FreOi 


730  00 


185.1 
1  60 
164.1 
80 

600 
800 


30  38 
33  80 
64  26 

4  76 


Free. 
Prohibited. 


40  00 
100 


til  43  to  10  04 

\        no  04 


500 

:8  00 

5  00  to  10  00 


•Qowunaataeeoaiit  ftssi  pxiTMe  soooont  prohibited. 


tlOO 


JIa 
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Import  duties, — Foreign  countries— Contimieih 


ArtielM. 

1 

Norway* 

Baaala. 

Spain. 

Switieriaail. 

Animals: 

Oxen 

.. ...... Iter  head. . 

1 

.Free.-| 

1 

10  05.4 
05.4 
06 
32.5 

U60 

"i'oi"" 

Free. 

i              02  76 

J 

1 

I        >- 

680 
3  02 
1  68 

64 
64 
88 

1  32 

lluUi 

........  irBt    irowu  .  . 

■•••...••...do.... 

CoWB • 

do.... 

10  38to«lX 

Young  cattle 

Calvee 

g^.S::::::::::::::::::::::: 

•  .••■■•a...  .GO.  ... 

•....> ■••...do.... 

LaoiDB  ■••••■••■■•.■•■«>«•««• 
KiUa 

do.... 

............do 

Hoga..../ 

Horaea  ....•••.-'•..•>..■••>■> 

do.... 

.....do 

tl 
5g 

Mulea 

do 

31 

Aaaea 

.....  i.....do  . 

]| 

Qwina: 

Intlian  oorn. •..•>. ..■••>•■•■ 

...lOOkilograma.. 

06 

m 

94 

n 

» 

lis 

» 

13 

Rve 

;..do..-. 

'Whtmit 

..■.••.«.. ..do..  . 

...™.. 

Hoar*. •>>■■.....  ••....•.>»■ 

............do.... 

Bopa  ..•.•••.••••••.•>•*•>•.■•.•> 

Butter 

Cheeaa 

La«1 i 

do.... 

.••••••.•...do.... 

do.... 

•4  20 
•14  79 

11  20 

720 

800 

80 

.■■•..••.•..do. 

*110 

*87  60 

t86 

t2  40 

Tobacco: 

Leaf 

do 

......•••...do.... 

83  so 
40  20 
67  00 

Hanaflbctnnd............... 

Clsara 

do.... 

............do.... 

tl  00  to  160 

Moat: 

Freab 

SI 

Salted  or  amoked.. 

do 

t4  6S.0 
616 

137  00 

66 

10  00  to  80  00 

400 

^tniea 

heotolitera.. 

Bpiiita: 

Aloholandtnmdy 

Other  liqaota 

••••••■••...do.... 

••■■■•......do.... 

}./.... 

•Cwt. 

t  Pound. 
00N0L1 

[7BI0N. 

\ 

Inoaakiiowt. 

The  printed  reports  of  this  brancli  of  the  Department  service,  for  the 
year  1885,  consist  of  the  Annual  Re])ort  of  the  Statistician,  eleven  serial 
reports  of  crop  and  general  statistics,  domestic  and  foreign,  and  a  de- 
scriptive catalogue  of  exhibits  of  charts  and  diagrams  at  the  New  Orleans 
Exposition.  An  investigation  of  the  status  of  irrigation  of  the  dry 
areas  of  the  Becky  Mountain  system  has  been  in  progress  and  is  nearly 
ready  for  publication.  An  agricultural  survev  of  this  region  is  a  pres- 
ent necessity ;  some  work  has  already  been  dcme  in  this  direction,  and 
a  more  general  and  systematic  effort  is  in  contemplation  as  facilities 
are  afforded.  It  has  akoady  been  shown  that  the  resouroes  of  this  re- 
gion are  not  popularly  appreciated,  and  it  is  evident  that  ftitore  sur- 
prises are  in  reserve  for  the  general  public. 

J.  S.  DODOB, 

StatuHcian. 

Hon.  Norman  J.  Oolman, 

CimmisHoner. 
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REPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF  ANIMAL 

INDUSTRY. 


Sm :  I  have  the  honor  to  transmit  herewith  my  report,  whieh  con- 
tains a  statement  of  the  more  important  work  accomplished  by  the 
Bnrean  of  Animal  Industry  dnring  the  past  year.  For  many  interest- 
ing details  connected  with  this  work,  and  for  the  reports  of  the  agents 
and  inspectors,  I  must  refer  you  to  the  Second  Annual  Beport  of  the 
Bureau  of  Animal  Industry. 

D.  E.  SALMON,  D.  V.  M., 
Chief  of  the  Bureau  of  Animal  Industry. 

Hon.  NOBKAN  J.  COLMANi 

.  Commissioner  of  Agriculture. 


ACTION  TAKEN  IN  EEGAED  TO  PLEUEO-PNEUMONIA. 

At  the  time  my  last  annual  report  was  submitted  there  was  in  prog- 
ress in  the  Western  States  the  first  outbreak  of  contagious  pleuro-pueu*' 
monia  which  had  ever  inyaded  that  section  of  the  country.  Although 
the  disease  seemed  to  be  under  control  in  Ohio  and  Illinois,  there  were 
many  reasons  to  fear  that  some  infected  herds  might  have  escaped  dis- 
covery, and  there  were  grave  apprehensions  that  the  contagion  would 
be  allowed  to  spread  from  the  aiffected  herd  in  Kentucky.  The  owners 
of  this  herd  assumed  an  unfriendly  attitude  towards  the  officers  of  the 
Bureau  from  the  time  the  first  investigations  were  made,  and  were  so 
evidently  determined  to  save  themselves  from  loss  without  regard  to 
the  safety  of  their  neighbors  or  that  of  the  country  at  large  as  to  make 
it  reasonably  certain  that  the  trouble  would  be  disseminated  by  their 
cattle  in  spite  of  all  that  could  be  done  under  either  the  national  or  State 
laws  to  prevent  it.  They  employed  able  counsel  to  protect  their  inter- 
ests, and  demanded  complete  compensation  for  all  loss  to  which  they 
Diight  be  subjected  in  efforts  to  isolate  the  contagion,  even  asking  that 
the  cost  of  feeding  the  herd  while  in  quarantine  should  be  assumed  by 
the  Bureau. 

The  inspections  in  the  Eastern  States  had  demonstrated  the  prevalence 
of  the  same  disease  in  the  vicinity  of  New  York  Oity  and  Brooklyn,  and 
in  parts  of  New  Jersey,  Pennsylvania,  Maryland,  the  District  of  Colum- 
bia, and  Virginia.  The  experiments  and  other  investigations  were  also 
successful  in  demonstrating  beyond  question  the  contagiousness  of  this 
affection  and  it9  identity  in  all  of  its  characters  with  the  contagious 
plenro-pnenmonia  of  Europe. 

In  this  report  the  history  of  these  outbreaks  and  the  account  of  our 
investigations  will  be  resumed  at  the  point  where  it  was  necessary  to 
close  them  last  year. 

PLEUEO-PNEUMONIA  IN  KENTUCKY. 

As  there  was  no  law  among  the  statutes  of  Kentucky  which  had  been 
framed  with  such  an  emergency  in  view  as  occurred  by  the  introduction 
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of  'ung  plagae  among  the  cattle  of  that  State,  many  of  the  citizens  ad- 
vocated an  extra  session  of  the  legislature  in  order  that  such  hiW8  might 
be  enacted.  They  argued  that  as  the  next  regular  session  would  not 
begin  until  after  a  period  of  more  than  a  year  biid  elapsed,  the  spread 
of  the  malady  might  before  that  time  work  irreparable  iujui^  to  the  cat- 
tle interests  of  the  State. 

On  the  other  hand,  Oovemor  Knott  contended  that  the  common  law 
and  the  general  provision  of  the  statutes  in  regard  to  distempereil  cattle 
were  amply  sufficient  to  accomplish  ail  that  could  possibly  be  done  by 
legislation. 

The  following  letter,  which  I  find  in  the  Rome  and  Farmy  a  pai>er  pub- 
lished at  Louisville,  Ky.,  in  its- issue  of  October  15,  1885,  gives  the  gov- 
ernor's views  so  clearly  that  it  is  inserted  as  a  document  of  great  inter- 
est at  this  time: 

FnANKFORT,  Ky.,  Septemher^A^  1885. 

To  Hts  hanordbU  Judge  of  the  county  court  and  Jmticu  of  the  court  of  clalm$  of  FaytlU 

County: 

Gemtlesien:  I  am  this  moment  in  receipt  of  a  copy  of  your  reaolntion  of  the  20th 
instant,  calling  my  attention  to  the  fact  that  the  diHease  known  as  plenro-pnoomonia 
ha-  made  its  appearance  in  an  extensive  herd  of  cattle  near  Cyuthiana,  in  ilairiaon 
Connty,  and  sntCK^sting  in  my  ''experience and  intelli|^ence  some  means niisht  be  found 
to  avert  what  threatens  to  be  a  most  sorions  calamity,  in  view  of  the  highly  conta- 
gions character  of  that  malady." 

Tendering  yon  my  sincerest  thanks  for  snoh  a  distingnished  indication  of  yonr  con- 
fidence, 1  have  the  honor  to  say  that  the  subject  had  already  excited  my  liyelicst 
interest,  and  I  had,  on  more  than  one  occasion,  uxpressed  to  others  my  willin^eas  to 
do  anything  in  my  power  that  mij(ht  be~  necessary  to  prevent  the  spread  of  that  dis- 
astrons  plague  in  our  State.  It  is  a  mistake,  however,  to  suppose  ''  that  there  is  no 
law  in  existence  to  meet  the  gravity  of  the  occasion;''  on  the  contrary,  it  strikes  me 
that  the  lai{  is  amply  adequate  to  the  emergency. 

Should  the  owner  of  a  herd  of  cattle,  known  to  be  infected  with  plenro-pnennoonia 
or  any  otht^r  contagions  distemper,  keel>  them  in  such  a  situation  as  won  id  be  likely 
to  favor  the  communication  of  the  contagion  to  others,  he  would  be  liable  t<o  indict- 
ment under  the  common  law  for  maintaining  a  nuisance,  and,  upon  conviction,  to 
punishment  by  fine  and  imprisonment,  in  the  discretion  or  the  jury,  and  in  addition 
to  that  Judgment  the  court  would  have  power,  If  the  offense  were  laid  with  a  eomiin- 
uando,  to  onier  that  the  nuisance  abate,  and  the  abatement  might  be  enforced,  it*  nec- 
essary, even  to  the  destruction  of  the  property  from  which  the  noisanoe  springs.  The 
court  would,  in  such  cases,  have  authority  to  order  the  sequestration  of  the  infected 
herd  nntU  all  liability  of  communicating  the  contagion  had  ceased,  or  its  destmction, 
as  the  circumstances  might  indicate  to  be  more  advisable. 

Even  private  citizens  may,  at  their  own  expense,  abate  a  public  nuisance,  tbongh 
they  would  be  compeUed  to  answer  in  damages  in  case  they  should  resort  to  violence 
beyond  what  is  actually  needed,  or  the  fact  should  turn  ont  to  be  insufficient  to  au- 
thorize such  peremptory  intervention.  In  view  of  such  responsibility,  of  counse  no 
private  citizen  of  ordinary  prudence  would  think  of  resorting  to  such  a  remedy  ex- 
cept in  theextremest  emergency,  especially  as  the  courts  have  power  to  give  complete 
redress. 

In  a<ldition  to  the  remedy  by  penal  proseontion,  which  may  result,  as  I  have  already 
said,  not  only  in  the  fine  and  imprisonment  of  the  dnlinqnent  owner  of  such  infected 
herd,  but  the  sequestration  or  destruction  of  the  herd  itself,  he  would  be  answerable 
in  dama^  to  any  one  directly  injured  bv  the  spread  of  the  contagion,  after  the  lads 
of  its  existence  had  come  to  his  knowledge. 

Besides,  ;rou  will  observe,  by  reference  to  sections  4  and  6,  chapter  9,  general  stat- 
utes, that  if  a  Justice  of  the  peace  be  informed  by  affidavit  that  the  owner  of  any 
distempered  cattle  has  permitted  them  to  run  at  large  outside  his  inolosni^  or  has 
driven  the  same  into  or  throngh  any  part  of  this  Common  wealth,  except  fhun  one  por- 
tion of  his  own  inclosure  to  another,  it  is  the  dntv  of  such  Justice  to  issue  his  oiuer. 
in  the  name  of  the  Commonwealth,  commanding  the  owner  to  impound  them;  and  if 
he  fail  or  refuse  to  do  so,  or  permit  them  to  escape,  the  magistrate  has  power  to  order 
the  cattle  to  be  killed  and  buried  at  the  ex])ense  of  the  owner. 

It  seems  to  me  that  if  these  remedies  are  insufficient  to  eradicate  or  to  prereot  the 
dissemination  of  pleuro-pneumonia,  It  would  be  difficult,  if  not  impossible,  fiir  legis- 
lative wisdom  or  ingennity  to  devise  any  that  would  accomplish  these  ends. 

I  win  add  that  the  owners  of  the  herd  supposed  to  be  infected  are  AiUy  aware  of 
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tliAiT  liabflity  unclflr  the  oiroiinutanoei^  and  have  amnred  me  that  they  will  nne  every 
precaittiim  to  preveut  the  spread  of  the  dlseaHe,  and  every  effort  iu  their  iM)wer  t(>  ez- 
tir|>ate  it  if  it  really  eziHtH  aiuoNg  their  cattle.  What  precautionary  mothode  ohould 
Ih)  taken  by  other  oattlo.dealeni  and  breeders  will  of  counie  be  dictated  by  their  own 
pru«4ence  and  iutellif^enoe.  The  only  sn^^estion  that  I  can  make  is  that  the  law 
ehoiild  be  rigidly  en forceil  wherever  the  oircumstancee  renuiro  it;  that,  if  anything, 
will  insure  the  extirpation  of  the  disease,  as  it  must  result  in  the  destruction  of  the 
diseased  animals  themselves,  if  necessary. 
With  sentiments  of  great  respect,  I  am,  vesy  truly,  yoor  obedient  servant, 

J.  PttOUTOK  KNOTT. 

It  will  bo  seen  that  in  this  •oramnniciition  Governor  Knott  points  oat 
a  coarse  of  procedure  which,  if  enforced,  wouhl  seem  to  inevitably  lead 
to  the  annihilation  of  all  dan|:^eroas  cattle  in  the  State.  As  a  matter  of 
fact  it  was  not  enforce<l.  The  diseased  cattle  were  ban(tled  so  recklessly 
that  many  others  were  infectiMl ;  the  plague  notoriously  existed  iu  the 
herd  of  Messrs.  Frisl)ie  &  Lake  for  mouth  after  mouth,  endangering 
the  stock  of  their  neighbors  and  causing  burdensome  restrictions  to  be 
placed  upon  the  cattle  trade  of  the  whole  Slate,  but  no  legal  me^isnres 
were  adopted  in  accordance  with  the  plan  so  forcibly  outlined  by  the 
governor.  Whether  this  action  was  deferred  because  of  the  intimation 
in  the  above  letter  that  the  parties  eti forcing  this  law  ^^  would  be  com- 
pelled to  answer  in  damages  in  case  they  should  resort  to  violence  l)e- 
yond  what  is  actually  needed,  or  the  fact  should  turn  ont  to  be  insuffi- 
cient to  authorize  such  peremptory  intervention,'*  or  whether  it  was 
beciiase  of  a  general  ft»eling  that  the  ipeannres  indicated  were  not  as 
practioil  and  etlicient  as  the  governor  tliou;;ht,  is  not  clear,  but  it  is  be- 
lieved that  both  of  these  reasons  ha<l  considerable  influence. 

The  Department  received  many  letters  from  citizens  of  Kentucky 
stating  that  the  iiifecte^l  cattle  were  not  isolnted  sufficiently  to  prevent 
the  s])read  of  the  contagiun,  that  some  cows  believed  to  be  affi^cted  were 
allowed  to  mingle  with  other  cows  belonging  to  citizens  of  Cynthiana, 
and  asking  that  an  inspector  be  sent  there  to  watch  thd  course  of  events 
and  to  do  whatever  was  possible  towards  checking  the  disease,  niitil 
more  efficient  and  practical  legislation  could  be  enacted  either  by  Con- 
gress or  the  State  legislature.  In  view  of  the  great  amount  of  property 
threatened,  and  the  possibility  of  violations  or  evasions  of  the  act  of 
Congress  prohibiting  the  movement  of  affected  animals  from  one  State 
•r  Tfrritory  into  another,  it  was  deevied  advisable  to  accede  to  these 
ivquests.  Acex)rdingly  Dr.  D.  A.  Woodroffe,  a  gentleman  who  was  well 
recommended  for  prt)fessional  ability,  and  who  had  acquitted  himself 
with  credit  in  the  English  veterinary  service,  was  appointed  December 
3,  1884,  and  instructed  to  proceed  at  once  to  Kentucky.  lie  was  to  con- 
sult with  the  leading  stock -owners,  to  keep  a  supervision  of  the  cattle 
about  Cynthiana,  and  to  inform  the  Department  of  any  violation  of  the 
law,  or  of  any  movement  of  cattle  that  there  was  reason  to  believe  had 
been  ex])08ed  to  the  contagion. 

On  Saturday,  December  27,  1884,  a  letter  was  received  at  the  Depart 
inent  from  Dr.  Woodroffe  stating  that  Messrs.  Frisbie  &  Lake  were 
about  to  make  a  large  shipment  of  animals  from  their  herd  to  the  State 
of  Texas,  and  that  he  had  given  them  a  certificate  of  health  after  hay- 
ing made  an  examination  of  them.  The  Chief  of  the  Bureau  was  then 
absent  in  New  York,  where  he  had  gone  on  official  business,  but  .was 
exT>ecte<l  in  his  office  on  Monday  morning.  Ilis  immediate  retnm  was 
delayed,  however,  by  serious  illness,  which  prevented  any  attention  to 
business  for  nearly  a  week.  As  a  consequence,  no  action  was  taken  to 
prevent  the  shipment  of  these  cattle  uutil  Friday,  January  2,  1885,  at 
wlilch  time  the  Commissioner  of  Agriculture  noticed  the  owners  and  the 
28  AO-^ 
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agent  of  the  Eentncky  Central  Bailroad  not  to  move  them  irithoat  a 
permit  from  this  Department. 

Thia  action  waa  taken  because,  first,  in  the  conference  of  Eentncky 
cattle-breeders,  held  in  Lexington,  Ey.,  September  19,  1884,  Mewrs. 
Frisbie  &  Lake,  through  their  counsel,  were  reported  to  have  made 
this  statement : 

On  the  t6tb  instnnt,  they  reeeived  a  letter  from  Carman,  Aetinr  Oommissionerof  Ag* 
rionltnre,  and  aiterwarde  from  Governor  Knott,  to  make  no  sales.  Wednesday  tb«f 
notioed  several  cattle  siok,  and  Dr.  Hagyard  was  sent  for  and  slaaghtered  a  oow,  aud 
discovered  the  nreseuce  of  pleuro-pneuiuonia.  Since  then  several  others  have  taken 
siok,  aud  have  D«en  In  contact  with  the  herd,  which  n ambers  np wards  of  fiOO  ani- 
mals.—(Oliioiaiuiti  Comm^roiQl  QMette,  September  81|  1884.) 

Secondly.  In  a  letter  to  the  Department,  dated  September  18, 18Si, 
Messrs.  Frisbie  &  Lake  wrote ; 

Our  herd  consists  of  about  250  head,  and  all  of  them  had  an  opportunity  to  take  the 
disease  if  contagious.    (First  Annual  Beport  of  Bureau  of  Aaimal  Industry,  ldd4,  p. 

Thirdly.  On  September  24, 1884,  the  Chief  of  this  Bnreaa  visited  the 
fiirm  of  Mr.  Lake,  of  which  A.  T.  Fit^watcr  was  tenant,  and  upon  which 
a  part  of  these  animals  were  kept,  and  found  there  runuing  with  the 
remainder  of  the  cattle  on  the  farm  two  animals  which,  on  eiramlnation 
of  the  lungs,  presented  very  plain  symptoms  of  pleuropneumonia,  aud 
others  which  were  not  examined,  but  which  did  not  appear  well,  and 
which  were  believed  at  the  time  to  be  suffering  from  the  same  disease. 
Mr.  Frisbie  was  present  at  this  examination,  and  expressed  the  opinion 
that  a  considerable  number  were  more  or  less  affected.  Indeed,  at  the 
time  of  this  visit  no  one  questioned  the  fact  that  the  unregistered  as  well 
as  the  registered  cattle  had  been  exposed  and  were  sickening,  and  when 
the  stockmen  of  the  State  attempted  to  raise  money  to  purchase  and 
slaughter  this  herd  they  appraised  the  unregistered  as  well  as  the  le- 
istered, and  they  did  this  because  of  the  statement  of  Messrs.  Frisbie 
&  Lake  that  all  were  infected. 

Tbese  facts  were  deemed  sufficient  to  Justifir  the  holding  of  the  herd 
in  Kentucky  until  a  longer  period  had  elapseci,  even  though  the  inspect- 
ors had  been  unable  to  find  any  traces  or  disease  by  a  careful  and  tbo^ 
ough  examination.  The  examination  actually  made,  it  was  learned 
afterwards,  was  a  very  superficial  one,  less  than  half  of  the  animals  in 
the  berd  being  caught  for  this  purpose, 

January  3, 1885,  telegrams  were  received  flrom  Dr.  Woodroflb  and 
Frisbie  &  Lake,  stating  that  the  cattle  bad  already  been  shipped,  tbat 
they  were  healthy  and  for  six  mouths  had  been  miles  away  fh)m  tbo 
diseased  herd.  A  telegram  was  immediately  sent  to  the  governor  of 
Texas,  notifying  him  of  tbo  foots  in  regard  to  the  shipment  of  this  berd 
and  recommending  quarantine  and  carefUl  supervision  of  the  animals 
for  three  months  after  their  arrival. 

January  4,  Dr,  Woodroffe  telegraphed  that  be  had  received  informa- 
tion that  Dr.  F.  B.  Hamilton,  president  of  the  Jersey  Breeders*  Associ- 
ation, of  Jackson,  Tenn.,  had  shipped  to  that  place,  oy  way  of  Lexing- 
ton, 24  registered  Jersey  cows  and  calves  from  the  infected  herd  of  Fris- 
bie &  Lake:  also  that  Frisbie  &  Lake's  shipment  to  Texas  eonslsted  ol 
120  head  of  unregistered  Jenfeys. 

Qpon  the  receipk  of  infbrmation  that  animals  undoubtedlv  affected 
with  pleuropneumonia  bad  been  taken  fh)m  the  herd  of  Frisbie  &  Lake 
to  Tennessee,  the  governor  of  that  State  was  at  once  notified  of  the  fliot, 
and  Dr.  Hamilton  and  tbe  railroad  agents  at  Jackson,  Tenn.,  were  no- 
tified that  any  shipment  of  these  animals  firom  Tennessee  into  any  other 
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State  would  render  the  shipper  liable  to  the  penalty  preecrlbcd  in  the 
animal  inda«try  law. 

In  order  to  learn  the  condition  of  the  cattle  shipped  to  Texas  and  to 
fomish  snch  veterinary  assistance  as  might  be  needed,  Dr.  Tmmbower, 
an  inBx>ector  of  the  Burean,  was  ordered  to  proceed  to  Austin  and  keep 
a  sapervision  over  the  Frisbie  &  Lake  cattle,  and  to  consult  with  the 
governor  as  to  what  measures  could  be  taken  to  hold  them  in  quaran- 
tine until  they  could  be  safely  sold. 

On  the  9th  of  January  Dr.  Woodroffe  reported  that  the  shipment  to 
Texas  consisted  of  125  head  of  cattle,  of  which  112  were  unregistered 
cows  and  heifers,  and  13  were  registered  bulls ;  that  they  were  taken 
from  three  different  farms  near  Oynthiana,  as  follows:  11  cows  and 
heifers  (unregistered)  from  the  farm  of  John  Moore,  6  miles  from  Oyn- 
thiana ;  51  heifers  (unregistered),  3  bulls  (registered)  firom  the  farm  oc- 
cupied by  (}eorge  Mitchell,  6  miles  from  Oynthiana;  60  cows  and  heif- 
ers (unregistered),  10  bulls  (registered)  from  the  farm  occupied  by  A. 
T.  FiUwater  as  tenant  of  J.  E.  Lake.  3  miles  from  Oynthiana.  ^one  of 
these  animals  were  sold  previous  to  sliipment,  and  all  were  sent  to  Fris- 
bie &  Lake,  Austin,  to  be  offered  for  sale  there  at  the  expiration  of  thirty 
days. 

As  an  explanation  of  his  action  in  giving  a  oertifloate  of  health,  Dr. 
Woodroffe  wrote : 

At  the  time  I  granted  the  oertifloate  I  wm  not  swave  that  von  and  the  Oommiieioner 
of  Affricnlture  had  prohibited  the  movement  of  the  auregisCered  oattlo,  thev  being  lo- 
o«t«u  on  different  farniSy  fully  9  mil«s  firom  where  the  infected  herd  wat  kepi.  If  eaenu 
Friebie  St  Lake  having  mentioned  to  me  oaeually  that  they  were  ffolng  to  ihip  eome 
iinrwgietered  itook  to  Texae,  I  expreaaecl  a  deaire  to  aee  them,  thinKlng  that  aa  I  was 
on  the  spot  it  was  my  daty  to  ineiKMSt  oattle  in  the  neighborhood  before  being  tbipped 
to  another  State.  Messrs.  Frisbie  &.  Lake,  acting  nnder  the  advice  of  their  attorney, 
Jodge  West,  at  first  protesteil  against  m^  inspt^cting  these  cattle,  stating  that  they 
had  alreulT  been  examined  and  passed  by  Dr.  Uagyanly  of  Lexintfton,  whom  yon  had 
recommended  to  them,  making  it  a  Qovemment  transaction.  Saving  aatisfied  me 
that  the  cattle  referrea  to  hod  not  been  exposed  to  the  infected  herd  by  prodnolng  the 
Affldavite  of  a  nnYnber  of  repntable  reoidents  in  Harrioon  Connty,  I  oonsented  to  give 
them  a  certificate  of  health,  provided  I  did  not  detect  anv  traces  of  pleoro-pntonmonia 
or  other  oontaffions  diseases  among  them.  Mr.  Frisbie  then  drove  me  ont  to  the  dif- 
ferent farms  where  the  oattle  were,  abont  9  miles  from  the  town,  and  after  a  oarefnl 
exAuii nation  I  found  them  free  from  anv  appearaocos  of  disease  aud  gave  the  owners 
a  o«rtificate  to  that  effect,  a  copy  of  whion  I  forwarded  yon  with  mv  report  the  fol- 
lowing  day,  thinking  It  would  reaoh  you  before  the  cattle  were  shipped.  It  never 
entared  my  head  that  there  would  be  any  qneation  raised  in  the  matter)  otherwise  I 
would  have  telegraphed  at  onue. 

It  will  be  noticed  that  Dr.  Woodroffe  states  that  the  unresristered 
cattle  were  from  farms  located  ''fully  9  miles  flrom  where  the  infected 
Lerd  was  kept,"  and,  fUrther  on,  that  Mr.  Frisbie  accompanied  him  ^'  to 
the  different  farms  where  the  cattle  were,  abont  9  miles  from  the  town." 
Ijy  reference  to  an  earlier  paragraph  in  the  same  letter  it  will  be  seen 
that  one  of  these  farms  was  located  but  3  miles  from  town  aud  the 
of  ber  two  but  0  miles.  The  latter  statement  is  the  correct  one.  It  will 
also  be  observed  that  60  of  the  animaU  shipped  were  from  Mr,  Lake's 
farm,  of  which  A.  T.  Fitswater  was  tenant.  This  farm  was  but  8  miles 
from  town,  aud  probably  not  more  than  2  miles  from  Mr.  Lake's  home 
[)lace,  whore  a  part  of  the  sick  cattle  were  kept  The  atteution  of  the 
reader  is  directeil  to  these  incorrect  statements  to  prevent  his  being 
miMled  as  to  the  actual  condition  of  affairs. 

There  seems  to  be  little  reason  to  doubt  that  Dr.  Woodroffe  was  de- 
ceived by  Messrs.  Frisbie  &  Lake  as  to  the  relation  of  Dr.  Uagyard  to 
the  Department  of  Agriculture.    He  stated  that  he  was  shown  a  tela* 
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gmm  ftom  fhe  Obief  of  the  Bureaa  of  Animal  Industry  adTising  the  em- 
ployment of  Dr.  Ilagyard,  and  supposed  that  owing  to  bis  (Dr.  W00.1 
roff'c'B)  absence  in  Ohio.  Dr.  Hagyard  had  been  temporarily  emplovcMl  \a 
tbo  Departmeut  to  make  this  examination.  As  a  conseqaeiice  liis  own 
inspectioQ  was  less  thorough  than  it  would  have*  beeu,  and  be  ^avo  u 
ccilificate  of  health  which  he  probably  would  not  bave  p:iveii  bad  \h* 
understood  that  Dr.  Hagyard  was  recommcDded  to  Messrs.  Frisbie  i^ 
Lnko  for  an  entirely  diflferent  puri)Ose. 

As  this  telegram  was  afterwards  used  by  Messrs.  Frisbie  &  Lake 
lu  their  advertisements  and  newspaper  articles,  and,  by  omitting  or  in 
some  cases  changiug  the  date,  was  made  to  produce  tbe  same  impres- 
sion upon  the  readers  that  it  had  produced  upon  the  mind  of  Dr.  Wood' 
Toffe,  it  is  well  to  give  an  explanation  of  the  circumstances  under  which 
it  was  sent 

When  the  Chief  of  this  Bureau  visited  Oynthiana,  in  September,  1884, 
a  number  of  sick  animals  were  found  among  tbe  herd  of  unregistered 
cattle,  and  Mr.  Frisbie  was  then  advised  to  have  every  animal  in  this 
herd  carefully  examined  and  the  healthy  ones  removed  from  contact 
with  any  that  presented  the  least  signs  oi  disease.  At  that  time  nego- 
tiations were  in  progress  with  the  stockmen  of  tbe  State  who  were  try- 
ing to  raise  enough  money  to  purchase  and  slaughter  all  the  cattle  be- 
longing to  Messrs.  Frisbie  &  Lake,  and  the  last-named  gentlemen  did 
not  oonsider  it  to  their  interest  to  have  such  a  separation  made.  It 
soon  became  evident,  however,  that  a  sufScient  amount  of  money  could 
not  be  raised  to  purchase  the  cattle,  and  then  the  owners  seem  to  have 
concluded  (hat  their  best  plan  was  to  separate  the  sick  firom  the  well 
ones,  according  to  the  advice  mentipned  above.  For  this  purpose  the 
following  telegram  was  sent : 

CtnthzakAi  Kt.,  Stpteaiber  27, 1864. 
Dr.  D.  E.  CUuffON,  ChUxMifo,  lU, : 

We  desire  to  ifloUhte  an  the  affected  cattle  in  onr  fonr  herds.  When  can  yon  eome 
and  Inspect  them  f    Answer. 

FBISBIE  4b  LAKE. 

There  are  two  points  in  this  telegram  to  which  attention  is  particn- 
larly  directed.  In  the  first  place  the  object  of  tbe  inspection  as  stated 
in  this  telegram  was  to  enable  them  to  isolate  the  aitected  cattla  It 
was  not  to  have  cattle  inspected  for  the  puqiose  of  shipping  them  to 
Texas  or  to  any  other  locality,  and  at  that  time  I  had  never  received 
any  intimation  that  they  expected  or  desired  to  make  any  sbipmeut^s 
In  the  second  place,  they  admit  in  this  telegram  having  at  that  time  four 
infected  herds.  One  of  these  I  understand  to  be  the  herd  of  unregiN 
tered  catUo  on  tbe  farm  of  Mr.  Lake,  of  which  A.  T.  Fitzwater  >Yiui 
tenant. 

At  the  time  this  telegram  was  received  it  was  impossible  for  the  Chief 
of  the  Bureau  to  return  and  make  the  desired  inspection,  and  all  of  the 
inspectors  in  the  employ  of  the  Bureau  were  engaged  in  imi)ortaut  work 
from  which  they  oould  not  be  spared ;  the  following  reply  was,  there- 
fore, sent  to  Messrs.  Frisbie  &  Lake's  tefegram: 

nnrsD  States  Dxpartmsnt  or  AGRicni;.TUKs, 

WMkington,  JO.  0.,  Oeie^«r  ^1SB4. 
Fbisbib  &  Laxb^  Cifnikkma,  Ky. : 

Find  I  bftve  no  one  tbM  oan  be  spaxed  now  to  examine  jour  herd.  AAv^trnjUoy' 
naiUQf  Dr.  Hagyard. 

D.  E.  SALMON, 
CIdqf  tfih$  JBwnau  qf  Animat  Im4i»ir$^ 
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That  is,  Dr.  Hagyard  was  reoommended  to  Frisbie  &  Lake  as  tbe 
most  available  man  for  them  to  employ  as  a  private  praotitioDer  aud 
for  the  pun>ose  of  securing  theur  private  interests.  The  diifiM^nce  in 
the  dates  of  the  two  telegrams  is  due  to  the  former  being  received  at 
Chicago  and  the  answer  having  been  delayed  until  my  return  to  Waah- 
iugton.  Dr.  Uagyard  did  not  represent  this  Department  in  any  degree, 
nor  did  he  have  anv  authority  to  inspect  any  cattle  in  behalf  of  the  De- 
partment, or  to  give  certificates  of  health  which  would  relieve  the 
owners  of  any  responsibility  which  they  were  under,  because  of  restric- 
tions imiK>8ed  in  accordance  with  the  act  establisliing  the  Bureau  of 
Animal  Industry. 

On  the  II  th  of  January  Dr.  Trumbower  wrote  from  Austin  that  he 
had  called  on  Governor  Ireland,  and  that  the  governor  stated  that  he 
could  do  nothing  and  would  not  interfere  in  the  matter.  Dr.  Trumbower 
stated  that  Mr.  Frisbie  declined  to  allow  him  to  make  an  examination 
of  the  herd  unless  he  would  agree  to  give  a  certificate  of  health  in  case 
he  failed  to  find  any  cases  of  pleuro-pnenmonia.  This  he  could  not 
agree  to  do,  owing  to  the  fact  that  if  the  cattle  had  been  exposed  before 
shipment  to  the  contagion  of  this  disease  they  might  contract  it  within 
a  short  time,  even  if  at  the  time  of  examination  they  showed  no  symp- 
toms. Mr.  Frisbie  informed  Dr.  Trumbower  that  he  had  only  shipped 
124  head  and  that  5  of  these  had  died  in  transit. 

A  few  days  later  Dr.  Trumbower  was  recalled  from  Austin  b^  order 
of  Commissioner  Loring  on  account  of  the  protests  made  by  Fnsbie  & 
Lake's  counsel.  These  gentlemen  pretended  to  believe  that  Dr.  Trum- 
bower was  prejudiced  against  them,  and  through  their  counsel  asked 
that  any  inspection  of  theh*  cattle  should  be  made  by  the  Chief  of  the 
Bureau.  Accordingly  I  left  Washington  January  20,  reaching  Cynthl- 
ana^  Ey.,  on  the  2l8t.  Mr.  Lake  stated  that  they  still  had  about  17  head 
of  the  unregistered  cattle,  among  which  were  some  of  the  most  unthrifty 
ones  at  Cynthiana.  I  desired  to  see  and  examine  these  animals  in  order 
that  a  definite  conclusion  might  be  reached  as  to  whether  they  were 
actually  affected  with  pleuro-pneumonia,  but  acting  with  the  advice  of 
Lis  counsel  Mr.  Lake  absolutely  refused  to  allow  such  an  examination. 
They  placed  this  action  u)H>n  Uie  ground  that  in  no  event  could  the 
Government  grant  them  any  relief,  and  that  every  examination  was 
liable  to  do  them  injury  by  revealing  the  presence  of  disease,  or  pos- 
sibly by  a  mistaken  diagnosis  such  as  any  one  miprht,  in  their  judg- 
ment, make.  When  his  attention  was  called  to  the  shipment  to  Texas 
i¥om  this  herd,  the  suspicion  that  these  animals  were  under,  the  vast 
injury  that  might  be  done  to  the  cattle  industry  of  the  nation  by  the 
dissemination  of  the  plague,  and  that  a  regard  for  his  own  interests,  as 
well  as  for  that  of  the  country  at  large,  would  seem  to  make  an  investi- 
^tion  very  desirable,  he  simply  replied  that  they  did  not  consider  it  to 
their  interest  to  have  such  an  inspection  made. 

To  remove  one  point  raised  in  his  objections  to  inspection,  I  then  of- 
fered that  in  case  any  one  of  the  unregistered  animals  presented  any 
signs  of  disease  upon  examination,  and  he  was  dissatisfied  with  the  di- 
agnosis, that  I  would  buy  and  slaughter  the  animal  in  the  presence  of 
properly  qualified  witnesses,  and  thus  definitely  settle  the  question 
upon  its  merits.  This  proposition  was  also  K|jected.  Not  being  able  to 
accomplish  anything  at  Cynthiana,  I  proceeded  the  following  day  to 
Jackson.  Tenn.,  to  investigate  the  condition  of  the  animals  shipped  there 
irom  Fnsbie  &  Lakers  hetd. 
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On  Jannary  24,  an  examinatioii  of  the  cattle  at  Jaokson  revealed  the 
following  conditions : 

CoMtaum  (No.  61).— Slight  dollne«  on  permurion  orar  fhe  lower  pert  of  the  rigLt 
lung.    Otherwijie  no  abtiormal  syDiptotna, 

No.  3.— Dulhiem  and  eligbt  creaking  over  the  posterior  part  of  right  long. 

No.  136. — Fawn  calf.  Increased  reeiiiratorv  monnnr  over  the  left  lung.  Crppita- 
tion  oTer  the  whole  of  Hgbt  long,  witti  oreaKing  eoand  over  the  apper  portion,  and 
loas  of  reapiration  and  diulneee  over  the  lower  posterior  portion. 

No.  ^. — Lfoad  and  hanh  respiration. 

No.  153.— Increased  respiratory  sonnds  on  left  side  end  decreased  on  right  side. 

No.  22. — Dullness  over  posterior  part  of  right  long. 

No.  31.— Dullness  over  left  lung,  with  orMking  sound  end  diminished  reqplration; 
eteaking  over  posterior  part  of  right  lung. 

JiuU  (name  not  known). — No  abnormal  signs. 

No.  19.— Longn  and  respiration  oormaL 

Bmt  n$gard$  (No.  89).— Dullness  and  loesof  reepliation  over  the  lower  poeteriorpo^ 
tlon  of  the  right  lung. 

Corflfst  LaM§  (No.  85).— Abnormally  loud  respiration. 

Nos.  109^  33, 94,  and  68  (Balkv).— Normal  respiration. 

JP'toro  of  Orange  Peal.— Can  find  no  signs  of  disease. 

No.  66.-*Dnllne8S»  loss  of  respiration,  and  oooing  sound  over  the  lower  pert  of  right 
Innir. 

cAMopie.— Dnllneeii  lose  of  rsepiration,  end  erepitetion  over  lower  pezi  of  rij^t 
Inns. 

Jhtolom^, — Appen^ntly  in  good  health. 

Mi$i  Af0a4i(MM.— Dullness  over  the  wh^  left  Inng  with  wheesing  respiration  tmt 
the  superior  portion. 

TJkres  oalMi.^No  signe  of  dleeaee. 

This  herd  at  Jackson  was  kept  in  close  quarantine  by  the  ownerSi  and 
was  soon  taken  in  charge  by  the  State  aathorities. 

Uo  farther  veterinary  Inspections  were  made  of  this  herd  nntil  De- 
cember 2  and  3, 1885,  when,  by  reqnest  of  the  governor.  Dr.  Wray  was 
directed  to  make  a  thorongb  examination  of  each  animal.  The  reporta, 
more  or  less  indirect,  whioh  had  been  received  up  to  that  time  were  to 
the  effect  that  no  symptons  of  disease  had  been  observed,  and  that  the 
owners  were  becoming  impatient  to  have  the  quarantine  restrictione  re* 
moved.  This  also  seems  to  have  been  the  understanding  of  the  State 
Live  Stock  Commission,  as  they  had  reached  the  conclusion  that  this 
herd  mi^bt  safely  be  released. 

Dr.  Wray's  investigations  brought  out  the  fact  that  one  calf  had  died^ 
and  was  supposed  to  have  had  lung  disease,  although  no  poit  morUm 
examination  was  made.  He  also  found,  by  an  examination  of  the  iudi* 
vidual  animals,  that  there  were  at  that  time  nine  chronic  cases  of  plenro- 

Imeumoiiia.  The  names  of  the  affected  ones  were:  Sobrinette,  Care- 
ess  Lass,  Flora  of  Orange  Peel.  Ohickapie,  Miss  Meadows,  Floss  Law- 
rence, Nora  Lawrence,  Fancy  Cruiser,  and  Cicero  Sunbeam.  At  tiie 
time  this  herd  was  examined  by  the  Chief  of  the  Bureau  the  nainos 
could  not  all  be  obtained  and  the  numbers  were  taken,  so  it  cannot  be 
determined  how  closely  the  two  examinations  corresponded.  Dr.  Ham- 
ilton informed  Dr.  Wray  that  our  conclusions  were  the  same  in  every 
case  with  the  exception  of  Sobrinette.  This  cannot  be  the  case,  how- 
ever, as  in  the  first  examination  but  seven  affected  ones  were  foand.  It 
seems  likely,  therefore,  that  two  or  more  animals  had  been  mildlv  at- 
tacked during  the  period  that  olapised  between  these  examinatioDS. 
The  death  of  the  calf  confirms  this  conclusion. 

These  fhcts  illustrate  the  difficulty  of  deciding  at  what  time  a  qnaran- 
tine  can  be  safely  raised  when  the  animals  are  not  kept  under  constant 
veterlnaiy  supervision.    Even  a  alight  attack,  that  might  escape  the 
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notice  of  the  owner,  would  be  safflcient  to  start  fresh  outbreaks  if  the 
herd  were  released  and  allowed  to  mingle  with  other  cattle  within  six 
months  or  a  year  afterwards.  It  is  such  facts  as  these  that  have  con- 
vinced the  experienced  authorities  of  the  various  countries  of  Europe 
that  the  only  safe  way  to  deal  with  pleuro-pneumonia  is  to  destroy  every 
animal  which  has  been  exposed  to  it  before  there  can  bean  opportunity 
of  mingling  with  uninfected  cattle. 

By  advice  of  Dr.  Wray  the  State  commissioner  made  arrangements 
under  which  this  herd  will  be  held  in  quarantine  until  October  1^  1886. 

unrESTiaATioNs  in  tsxab. 

Leaving  Jackson,  Tenn.,  January  26, 1885, 1  reached  Austin,  Tex., 
January  27.  There  was  here  a  public  sentiment  of  decided  hostility  to 
the  Bureau  of  Animal  Industry,  an  evident  feeling  that  Mr  Prisbie,  who 
was  there  in  charge  of  his  cattle,  was  a  greatly  wronged  man,  and  that 
there  was  no  reason  for  entertaining  a  suspicion  of  danger  in  regard  to 
his  herd.  This  feeling  had  been  worked  up  by  and  was  based  upon  affi- 
davits made  by  George  W.  Mitchell,  A.  T.  Fitzwater,  James  II.  Waits, 
J.  B.  and  J.  E.  Stevens,  and  John  W.  Moore,  in  which  it  was  stated  that 
Messrs.  n.  D.  Frisbie  and  J.  K.  Lake,  who  comprised  the  firm  of  Fris- 
bie  &  Lake,  were  kno^ii  by  them  to  be  reliable  gentlemen,  that  they 
had  seen  portions  of  the  herd  of  cattle  shipped  to  Texas  frequently  dur- 
ing the  past  six  months,  that  they  had  not  known  of  a  single  case  of 
disease  among  them  during  that  time,  and  expressing  the  belief  that 
these  animals  were  free  from  disease^  and  had  been  so  during  the  time 
mentioned.  As  the  unregistered  animals  in  question  had  been  upon  the 
farms  and  in  the  care  of  George  W.  Mitchell,  John  W.  Moore,  and  A. 
T.  Fitzwater,  these  affidavits  of  their  soundness  carried  conviction  with 
them ;  they  were  distributed  as  a  part  of  Frisbie  &  Lake's  advertise- 
ments, and  were  used  in  the  editorials  of  the  local  newspapers.  I  was 
not  able  to  understand  how  gentlemen  who  have  any  regard  for  their 
reputation  could  sign  such  statements  or  make  such  affidavits  in  view 
of  the  facts  above  related.  It  is  evident,  however,  that  such  papers 
would  have  a  very  great  effect  in  shaping  the  opinions  of  those  who  had 
not  been  conversant  with  the  history  of  the  herd  as  detailed  above. 

In  connection  with  these  affidavits  it  may  be  of  interest  to  state  that 
I  met  Mr.  O.  A.  Woods,  of  Oynthiana,  in  that  town  on  February  7, 1885, 
and  in  the  course  of  a  conversation  in  regard  to  the  cattle,  he  stated  to 
me  that  he  and  Mr.  H.  Uedmond,  jr.,  were  out  hunting  on  Thanksgiving 
Day,  that  they  crossed  the  farm  of  J .  E.  Lake  on  the  far  side  of  tbe  river 
(the  one  tenanted  by  A.  T.  Fitzwater^,  and  that  they  there  and  then 
saw  one  of  the  Jerseys  lying  dead  in  the  field.  Mr.  Woods  had  no  in* 
terest  in  the  matter,  and  simply  made  this  as  a  statement  of  fact.  There 
is,  consequently,  upon  the  one  side  the  admission  of  Frisbie  &  Lake 
at  the  meeting  of  stockmen,  and  in  their  letter  of  September  18  to  the 
Department,  that  their  whole  herd  of  250  head  had  been  exposed ;  there 
is  the  fact  that  the  Chief  of  the  Bureau  of  Animal  Industry  found  sick 
cattle  at  the  farm  tenanted  by  Fitzwater  on  September  24 ;  there  is  the 
admission  of  four  affected  herds  in  Frisbie  &  Lake's  telegram  of  Sep- 
tember 27.  and  there  is  the  statement  of  Mr.  Woods  that  he  saw  one  of 
the  animals  on  the  farm  occupied  by  Fitzwater  lying  in  the  field  dead 
on  Thanksgiving  Day.  On  the  other  side  there  are  the  affidavits  alluded 
to  above,  that  none  of  the  cattle  on  this  fhrm  had  been  sick  during  their 
Bcgoum  there. 

On  the  evening  of  January  27, 1885, 1  had  an  interview  with  Mr.  Frls- 
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bie  in  the  hotel  at  Austin,  Tex.,  in  presence  of  Maj.  F.  P.  Holland, 
editor  of  the  Texas  Farm  and  Ranch^  and  of  Colonel  Gardwell,  of  the 
Austin  Statesman.  At  this  interview,  Mr.  Frisbie  asserted  with  tbe 
most  positive  emphasis  that  none  of  the  unregistered  Jerseys  had  ever 
been  exposed  to  pleuro- pneumonia ;  that  he  never  had  admitted  Uieir 
exposure:  that  none  of  them  had  ever  been  sick ;  fhat  in  regard  to  the 
two  whico  I  had  picked  out  as  sick  on  the  farm  occupied  by  Fitzwatcr, 
his  understanding  was  that  these  only  hud  weak  lungs,  that  the^*  were, 
however,  immediately  separated  from  the  remainder  of  the  herd  and 
had  never  shown  any  further  signs  of  sickness.  He  then  asked  me 
that  in  ca^e  he  permitted  an  inspection  of  the  herd  then  in  Texaa,  and 
I  found  no  cases  of  plenro-pneumouia,  if  I  wouM  giv^  him  a  clear  bill 
of  health  for  them.  My  reply  was  that,  being  satisfied  that  a  number 
of  the  animals  had  recently  been  exposed  to  pleuro-pueumonia  and 
were  liable  to  show  the  disease  at  any  time  whether  they  were  yet 
affected  or  not,  I  could  not  under  any  circumstances  give  him  such  a 
certificate  as  he  demanded.  He  then  absolutely  refused  either  to  allow 
me  to  inspect  the  living  animals  or  to  examine  the  dead  ones  and  leara 
thec^use  of  death.  This  terminated  the  interview.  January  28  I  had 
an  interview  with  Governor  Ireland,  and  laid  the  facts  as  I  understood 
them  before  him  for  consideration,  offering  him  the  professional  aervices 
of  the  Oluef  of  the  Bureau  or  of  any  of  it«  inspectors  \i  he  neeiled  such 
assistance.  His  answer  was  that  they  proposed  to  do  things  according 
to  law  in  Texas,  and  as  there  was  no  law  applicable  to  such  a  caite  there 
was  nothing  to  be  done.  When  reminded  of  the  enormous  livestock 
interests  of  Texas,  and  of  the  desirability  of  kee]>ing  a  supervision  over 
this  suspected  herd  until  all  danger  was  over,  of  the  fact  that  the 
mere  shipment  of  such  a  herd  to  his  State  might  damage  the  cattle  traile 
millions  of  dollars  unless  a  thorough  investigarfou  was  maile,  and  that 
there  were  at  that  time  dead  animals  from  this  herd  in  regard  to  which 
the  cause  of  death  should  be  ascertained,  his  response  was  that  no  in- 
vestigations could  be  made  except  by  the  courtesy  of  Mr^  Frisbie. 

It  was  now  very  ])lain  that  these  animals  would  be  sold,  no  matter  what 
their  condition.  The  law  establishing  the  Bureau  of  Animal  Industry 
gave  no  authority  to  interfere,  or  to  make  an  investigation  against  the 
desire  of  the  owner  of  the  herd,  and  ha\ing  pro|>erly  notified  the  State 
authorities  the  Chief  of  the  Bureau  felt  that  his  duty  and  responsibility 
was  ended  until  further  developments  should  occur. 

It  is  probably  true  that  there  was  no  law  on  the  statute  books  of 
Texas  for  proiierly  dealing  with  such  an  emergency,  but  it  is  equally 
true  that  the  legislature  was  in  session  at  the  time,  and,  in  the  opinioa 
of  high  officials  of  the  State  govenimeni,  a  law  could  have  been  obtained 
within  a  few  days,  if  there  had  been  a  t>ubl]c  sentiment  iu  favor  of  it 
As  a  matter  of  fact  this  sentiment  did  not  exist,  and  one  of  the  reasons 
was  the  unscrupulous  manner  in  which  evidence  was  collected,  facts  per- 
verted, and  false  statements  made  to  g^ve  the  impression  that  there  w^ 
no  rciistm  for  an  investigation  of  this  herd.  The  affidavits  published  io 
Austin  by  Mr.  Frisbie  have  already  been  referred  to.  January  9,  the 
Austin  Daily  Statesman  published  an  editorial  which  seems  to  have  been 
inspired  by  Mr.  Frisbie,  and  which  illustrates  the  manner  in  which  the 
case  was  worked  up.    lieferring  to  Mr.  Frisbie  it  goes  on  to  say : 

He  IS  one  of  tlie  most  eminent  breeders  in  this  oonntiy,  and  enjoys  a  wide  repiits> 
tion  as  snch.  After  consultation  about  tbe  best  p«int  to  hold  an  aiirtiAo  9»Xt 
of  Jerseys  be  decided  to  come  to  Austin.  In  a  copy  of  tbe  Texas  Farm  and  Ranch, 
dated  December  15,  there  Was  an  elaborate  notice  of  tbe  conclusion  reached  b^  Ur. 
Frisbie.  and  a  fbll  statement  was  made  as  to  tbe  prevalence  of  plenio-pnenrotftiii  on 
one  of  Ais  farms  near  Cyntbiana,  Kj.    On  one  him.  they  keep  notblng  bat  tbs  fiM*^ 


Digitized  by  VjOOQ IC 


BUREAU   OF  ANIMAL  INDUSTRY.  441 

reffisteivd  stock.  Throngb  a  oalf  M  pped  to  tbat  farm  from  niinoifljileTiro-pneiiraoiita 
dill  break  out  on  the  farm,  and  several  head  of  tlieir  cattle  died.  The  rent  of  the  dia* 
eaaetl  aniwiaU  were  killed.  There  has  been  uo  disease  on  that  farm  for  months,  and 
the  cattle  there  are  all  in  a  healthy  condition.  Bnt  none  of  the  cattle  shipped  to 
Texas  were  ever  on  the  farm  where  the  disease  prevailed.  The  cattle  here  were  taken 
from  farms  several  miles  distant  from  the  diseased  herd.  The  cattle  that  reached 
Austin  are  evidently  in  a  healthy  condition,  though  thoy  looked  bad  Just  after  reach- 
ing here  fW>ni  ten  days'  confinement  in  cars.  Thene  cattle  have  been  held  together 
for  aome  weeka,  and  veterinary  autboritv  goes  to  show  that  by  this  time  some  of  thuse 
would  have  been  sick  bad  any  of  them  been  exposed  to  disease.  The  misamirehen- 
sion  at  Washington  arises  in  the  fact  that  Friable  &  Lake  bail  diseased  rattle  on  one 
of  their  farms,  and  this  leads  to  the  opinion  that  the  cattle  ship))ed  to  Texas,  which 
were  never  with  diseased  stock,  were  liable  to  disease.  Mr.  Krtsbie  is  satisfied  tlie 
Bnrean  of  Animal  Industry  will  set  the. matter  all  right.  Early  in  Di*cemlier  he  ap- 
plied to  this  Department  lor  an  inspector  to  examine  these  very  cattle  which  he  was 
then  holding  fur  ahipmeut  to  Tesas,  and  the  following  telegram  was  received. 

TbeD  follows  the  telegram  of  October  8,  referred  to  above,  with  the 
date  changed  fVom  October,  1884,  to  Jannary,  l^^S5y  together  with  the 
certi6cate8  of  Dr.  Ilagjard  and  Dr.  Woodrofle. 

Jauaary  28,  the  mdriiing  after  the  interview  between  the  Chief  of  the 
Bnrpaa  and  Mr.  Frisbie,  in  the  presence  of  (he  representative  of  the 
Statesman^  that  paper  came  oat  with  an  editorial  headed  *^  Nothing 
wrong  with  those  Jerseys  from  Keutncky,"  and  after  mentioning  the 
preaenoe  of  this  herd  on  the  farm  of  Captain  Love,  it  goes  on  to  state: 

Shortiv  after  their  arrival  In  Anstin,  however,  a  report  reached  here  fW>m  Wash- 
ingtoo  that  the  cattle  were  affected  with  plenro-pueumonia.  The  report  wiui  calca- 
lal ad  to  do  great  injnry  to  Mfssrs.  KriMbie  A.  Lake,  who  were  ast-onished  at  the 
charge,  knowing  that  their  cattle  were  not  and  ha^l  not  at  any  time  been  so  affeoted« 
In  proof  of  their  denial  the  gentlemen  have  the  following  evidence: 

Gov.  J.  Proctor  Kn<>tt,  of  Kentucky,  in  reply  to  a  letter  from  Commissioner  Lor- 
ing,  states:  *'This  clamor  about  diseaee  in  the  cattle  shipped  to  Texas  is  ntterlv  an- 
oaTlod  for  and  df  trimental  to  the  interests  of  MesKrs  Prisbie  A  Lake."  Governor  Knott 
also  eultigizes  Dr.  Hag^'ard,  who  inspected  the  herd,  as  an  eminent  veterinarian. 

Af^er  Mr.  Loring  received  the  letter  from  Governor  Knott,  the  following  telegram 
to  the  attorney  ox  Messrs.  Frlsbie  A  Lake,  was  received : 

WAfliiiNGTON,J««if  ar^  80, 1885. 
C.  W.  W«8T,  Cynthiana,  Ky. : 

Have  beard  from  Governor  Knott.  Declines  to  act.  Thinks  the  clamor  which  has 
be«D  raised  over  this  tranhaction  has  not  only  been  nncalled  for,  but  nnjnst  and  det- 
rimental to  the  interests  of  Prisbie  &.  Lake.  Begret  that  I  cannot  pay  expenses 
of  quarantine  under  these  clrcamstanoes. 

GEO.  B.  LOKTNO. 
CoMtaiMioner  of  AgritMlturt* 

The  following  letter  is  from  Dr.  Woodreffei  who  is  BtHl  in  the  employ  of  the  Goy- 
enMu^nt:* 

LsxiNOTOK,  Kt.,  January  19, 1886. 
Fbibbib  a  Lakk,  Cynihianoj  Kp,  t 

Orntlkmicn  :  I  won  Id  advise  yon  to  flatly  deny  the  stat'ementa  that  have  been  made 
by  tb«  Chief  of  the  Burean  regarding  the  cattle  that  were  shipjN>d  t>o  A  net  In,  Tex. 
Th««y  have  no  earthlv  gronnds  for  oalling  them  infected,  and  the  affidavits  of4h«»8e 
uien  Is  sufficient  evidence  that  they  were  never  ezpoeed.  It  is  simplv  a  libel  on  yonr 
cattle  and  will  greatly  afifeot  their  sale.  You  can  use  Dr.  Hagyard's  and  my  name 
fre«*1y  in  the  matter. 

Wlien  Dr.  Salmon  arrives,  I  should  sertainly  demand  the  result  of  his  examination 
of  your  stock  in  writing. 

]  r  yon  feel  disposed  to  offer  a  ihou$aiid  doUar$  reward  for  the  discovery  of  a  case 
of  pletiro-pnenmonia  in  the  herd  that  wont  to  Aostin  do  so,  and  I  will  give  you  bank* 
ex's  references  for  me  for  half  the  amount. 
Yours,  very  tmly, 

H.  A.  WOODUOFFE,  M.  B.  O.  F.  8., 
Teterinary  Intpeotor  Bwrtau  of  Animal  Induitry, 

*  As  a  matter  of  fact.  Dr.  Woodroffe  was  not  in  the  employ  of  this  Department  at 
tliat  time,  his  services  iiaving  been  dispensed  with  Janiuuy  1&. 
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The  subjoined  teleeram,  signed  by  the  partie8  whoM  nftmes  ac«  app«Ddad9  hn  bs«B 
received  bj  D.  H.  Frivbie,  at  Austin,  Twu  : 

Ctxthiama,  Kt.,  /MMry  17. 
H.  D.  Frisbts: 

We  have  every  reason  to  believe,  and  do  believe,  that  the  eattle  shipped  by  Fr» 
hie  de.  Lalce  to  Texae  have  never  been  diseased  with  plenro-pneamoiua,  ana  thai 
oows  fh>m  that  herd  are  now  rimnlng  at  large  in  this  connty. 

LUCIUS  DESHA.  Jr., 
FnMina  Judffe  of  Uarriton  CsM^. 
L  M.  MARLIN, 

Stat§  8mtal9r  of  Kmdmtf. 
R.  M.  COLLIER, 

•  Comn$if  CkHt. 

J.  8.  WETHERS, 
OoihUr  National  Hank  of  C^aCMsaa. 
WM.  ADAMS, 

Mayor  of  Cynthiana^  ITy. 

Yesterday  afternoon  Dr.  Salmon,  Chief  of  the  Bnrean  of  Animal  Industry,  arrived 
at  AiiHtm.  Captain  Frisbie,  accompanied  by  Major  Holland  and  a  representative  of 
the  Siatehmanf  called  on  him  at  his  room  in  the  Hotel  Bmnswick.  The  iutervieir 
was  brief  and  barren  of  satisfactory  results.  Captain  Frisbie  put  the  same  question 
to  him  that  he  did  to  his  predecessor:  '*  Will  yon,  In  the  event  that  the  cattle  are 
found  in  f^ood  health  (as  1  know  them  to  be),  ^i  ve  me  a  cert  iflcate  to  that  effect  f '  asid 
the  captain.  The  doctor  responded  that  be  did  not  come  here  for  the  pnrpoee  of  gir* 
iag  certificates,  and  wonld  not  agree  to  whatoertainlv  seems  a  fair  ana  square  propo* 
sition  on  the  part  of  the  owner  of  the  Jerseys.  With  this  the  oonferenoe  broke  op. 
Captain  FriNbie  intends  to  sell  bin  cattle  ou  the  12th  of  February,  at  which  time  tber 
will  have  been  here  six  wofks.  Nobodv  believes  them  to  be  in  the  least  infected. and 
the  injurious  reports  as  to  their  being  diseased  are  without  the  slightest  foundatioo 
in  fact. 

The  above  certificates,  signed  by  prominent  citieens  of  Ilanrison 
Oonnty,  Kentncky,  together  with  the  letter  of  Governor  Enott  and  the 
tone  of  the  Austin  press,  are  suflQcient  to  explain  the  failure  of  the efi'oit 
to  have  an  investigation  made  of  the  condition  of  the  Frisbie  herd  be- 
fore it  was  sold.  Information  collected  later  will  now  be  introdnced  to 
show  the  real  facts  of  the  case.  At  the  time  of  the  sale  an  advertiidng 
bill  was  distributed  on  which  were  the  statements  of  Dr.  F.  J.  Smith,  of 
Austin,  who  had  examined  the  cattle.  The^e  statements  were  pob- 
lished  side  by  side  by  Mr.  Frisbie  to  show  that  they  were  contrMdictoiy. 
While  the  two  statements  may  not  bo  entirely  consistent  in  all  respects, 
they  fYiruish  an  indication  of  the  condition  of  the  animals  at  that  time, 
which  is  not  to  bo  overlooked.  The  certificate  of  the  stockmen  who  ex- 
amined this  herd  the  day  before  the  sale  confirms  this  impression,  and 
demonstrates  that  the  animals  were  not  in  a  remarkably  healthful  a&d 
thriving  condition. 

These  documents  are  as  follows : 

Considering  that  the  animals  have  come  snoh  a  long  trip,  and  the  seTure  weather, 
there  has  been  but  slight  mortalHy  among  them.  I  Tisited  tne  cattle  Jaonary  ^  aad 
learned  that  only  three  had  died.  Two  were  down,  and  in  my  opinion  were  onablt 
to  get  np.    The  general  health  of  the  cattle  was  better  than  1  expected  to  And. 

F.  J.  SMITH,   r.  5. 

Januaiiy  26,  1885. 

The  following  is  a  statement  of  Dr.  Smith  iu  a  oircular  distribated  in 
Austin,  February  11, 1885 : 

I  visited  the  herd  of  Jersey  cattle  owned  by  Frisbie  A  Lake,  now  at  Mr.  Lotv^ 
dairy  ranch  near  the  city,  and  found  a  majoritjf  of  ihs  herd  sick,  one  dead  ondsr  the 
Blte<l,  and  another  down,  nuable  to  rise ;  a  nnniber  standing,  heads  extended,  barks 
aroheii,  increased  breathing,  hair  rongh,  and  the  animals  in  very  poor  oonditloa.  The 

general  condition  of  the  herd  Is  similar  to  that  found  in  contagions  pleoro-pDeaaBoaia 
o  competent  person  has  been  allowed  to  make  a  jiost-ai^tsm  examination. 

P.  J.  SMITlIt 
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AuSTix,  Tex.,  February  11,  1886, 
We,  the  nndcraiened  Btookmen,  .certify  tliat  we  have  thU  day  made  a  oarefnl  ex- 
am ination  of  the  JenieT  herd  belonging  to  Messrs.  I'^isbie  &,  Lake,  and  found  them 
thill  in  flesh,  and  showing  evidence  of  bad  treatment. 

We  further,  at  the  request  of  the  owners,  selected  the  poorest  and  most  sickly  look- 
ing animal  In  tbe  herd,  and  killed  it  in  our  presence, and  Drs.  Carotbers  and  Taylor 
carefully  examined  all  of  its  organs,  and  stated  that  they  found  no  evidence  of  dis- 
eatite,  and  especlallv  of  the  Inngs. 

In  oar  opiniou  the  herd  la  froe  from  disease,  and  especially  from  contagions  pleoro- 
pDeiimonia. 
(Signwl  as  follows) : 

A.  E.  Carothera,  M.  D. ;  M.  A.  Taylor,  M.  D. ;  Ike  T.  Pryor ;  Seth  Mabby ;  Geo. 
W.  Littlefield  ;  F.  M.  Maddox ;  C.  E.  Anderson ;  J.  M.  Day ;  W.  8.  Ca- 
rotbers; John  W.  Driskill;  A.  L.  Casparis;  J.  B.  Blocker;  James  W. 
Taylor. 

This  examination  of  a  single  animal  selected  fh)m  a  herd  of  that  size 
simply  becanse  it  had  an  unthrifty  appearance  was  of  no  value  in  de- 
ciding whether  the  remainder  of  the  cattle  were  healthy  or  were  in- 
fected. Animals  affected  with  chronic  pleuro-pneumonia  are  not  always 
the  worst  appearing  ones  in  a  herd;  on  the  contrary,  they  are  often  the 
very  fattest  and  look  the  healthiest,  as  was  the  case  with  the  cow  which 
cau8t$d  the  outbreak  in  Connecticut  in  1883.  The  only  way  to  deter- 
mine that  such  a  herd  of  animals  is  free  from  danger  is  for  an  experi- 
enced veterinarian  to  carefully  examine  the  lungs  of  every  animal  in  it 
by  anscnltation  and  percussion,  and  then  to  keep  the  whole  lot  of  them 
under  professional  supervision  for  three  months  to  make  sure  that  no  new 
cases  develop  during  that  time.  The  examination  made  by  the  stock- 
men in  this  case  was  worse  than  useless,  because  it  inspired  a  feeling  of 
security  in  the  minds  of  people  ignorant  of  the  characters  of  the  dis- 
ease, while  it  was  of  no  value  towards  demonstrating  the  freedom  from 
contagion.  In  this  case,  as  in  many  others  that  have  come  under  my 
observation,  members  of  the  medical  profession  were  responsible  for 
thns  deceiving  the  public  in  regard  to  their  ability  to  detect  this 
plague.  As  a  rule,  the  more  intelligent  members  of  the  medical  pro- 
feAKion,  recognizing  how  much  they  still  have  to  leam  about  those 
diseases  which  they  have  studied  and  observed,  see  how  absurd  it  is 
for  tbem  to  clainj.^any  special  knowledge  of  maladies  which  they  have 
never  studied  and  have  never  seen.  But  there  are  others,  living  ex- 
amples that  *'a  little  knowledge  is  a  dangerous  thing,''  who  do  not 
hesitate  to  make  the  most  of  the  confidence  reposed  in  them  by  the 
community  as  medical  men,  and  assert  the  superiority  of  their  knowl- 
edge of  animal  diseases  to  that  of  the  veterinarian  who  makes  them  a 
specialty.  It  is  hoped  that  this  species  of  quackery  will  in  time  disap- 
pear, but,  nevertheless,  it  has  been,  during  the  last  few  years,  a  very 
annoying  obstacle  in  the  way  of  suppressing  animal  plagues. 

Now,  as  to  the  healthfuluess  of  these  animals  that  were  taken  to 
Texas,  we  are  at  present  in  a  position  to  give  very  conclusive  evidence. 
Dr.  If.  W.  Rowland,  an  inspector  of  the  Bureau  of  Animal  Industry, 
was  directed  to  proceed  to  Austin  early  in  Alay,  1885,  and  to  collect  all 
attainable  information  as  to  this  herd.  He  remained  there  until  July, 
and  from  his  investigations  the  following  facts  appear: 

The  number  of  cattle  shipped  at  Oynthiana  was  originally  stated  by 
Dr.  Woodroflfe  at  125.  Mr.  Frisbie  informed  Dr.  Trumbower  and  the 
C^iief  of  this  Bureau  that  only  124  were  actually  taken.  Be  this  as  it 
inaT,  the  number  landed  alive  at  Austin  was  only  118.  In  other  words, 
at  least  6  died  between  Oynthiana  and  Austin.  Between  January  6, 
tbe  day  of  their  arrival,  and  February  12,  the  day  of  sale,  22  animals 
died  and  1  was  slaughtered  for  examination  by  the  stockmen  the  day 
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before  the  sale.  That  is,  of  the  124  which  were  shipped  from  Qjnthi- 
ana  on  December  27,  1884,  there  were  remaining  aUve  at  the  da^  of 
6ale,  Febniary  12,  1885,  but  95  head. 

What  was  the  caose  of  death  of  so  many  animals  ft  is  impossible  to 
sny  at  this  time,  since  the  owner  refused  to  have  any  exaniinatioos 
made  of  either  the  sick  or  dead  ones  by  veterinarians  who  were  comiie- 
tent  to  decide  u)K>n  the  nature  of  the  trouble.  At  the  time  the  Chief  o! 
thid  Bureau  was  at  lustin,  he  was  reliably  informed  that  the  carcasses 
of  three  animals  which  had  recently  died  could  be  seen  upon  the  farm 
of  Cai)tain  Love  where  the  herd  was  kept,  also  that  2  or  3  hesid  were 
lyin^  in  the  lot  too  sick  to  stand.  Ue,  however,  did  not  have  snfiicieut 
autbority  to  make  an  in  vest  {[ration. 

During  the  period  from  February  12  to  July  1, 1885,  it  was  found  by 
Dr.  Rowland  that  23  had  died  out  of  the  93  sold  at  Austin.  In  other 
words,  only  72  animals  remained  alive,  July  1,  of  the  124  which  started 
from  Cynthiana.  Dr.  Rowland  examined  a  considerable  part  of  theani> 
mals  which  were  still  alive  at  the  time  of  his  visit  and  made  poMt  mortem 
examinations  of  a  number  wbich  died.  In  none  of  these  did  he  find  any 
evidence  of  plenro-pneumouia,  nor  could  he  hear  of  any  cases  of  this 
malmly  among  the  native  cattle  which  had  come  in  contact  with  the 
Frinbie  henl.  It  is,  therefore,  believed  that  the  contagion  did  not  es- 
tablish itself  in  this  State.  If  any  of  the  lot  were  affected  with  Inog 
plague  at  the  time  of  shipment  or  after  their  arrival  they  probably  died 
and  the  disease  was  not  pro]>ogated  from  them. 

It  is, certainly,  a  most  fortunate  termination  of  this  matter  to  And  that 
this  drea<led  disease  has  not  gained  a  footing  on  the  plains  of  Texas, 
where  once  fairly  under  way  it  would  not  only  be  impossible  to  snppress 
it,  but  where  it  would  be  dinsemiuated  through  the  channels  of  com- 
merce to  every  part  of  the  country,  l^or  is  this  happy  result  due  to  any 
precautionary  measures  ado])teil  by  the  local  authorities,  but  it  is  ia 
spite  of  their  carelessness  after  timely  warning.  This  instance  is  one 
of  the  best  illustrations  that  could  be  given  of  the  necessity  for  national 
laws  to  control  such  an  insidious  and,  at  times,  obscure  disease.  If  the 
contagion  had  been  spread  bv  that  lot  of  animals,  as  it  was  given  every 
Ofiportunity  to  do,  no  one  who  has  studied  the  history  of  this  plagiie 
abroad  can  doubt  that  it  would  have  cost  our  country  hnmlredsof  mill- 
ions  of  dollars,  and  made  the  rearing  of  cattle  a  precarious  business  for 
all  time  to  come. 

BSOENT  DEVELOPMENTS  IN  BBOAKD  TO  PLEUBO-PNEUHOHIA  IN  XXN- 

TUOKT. 

As  the  ofBcors  of  the  Bureau  of  Animal  Industry  were  not  allowed  by 
the  owners  of  the  infected  cattle  at  Cynthiana,  Ky.,  to  go  niM>n  their 
premises  and  examine  their  animals,  and  as  no  law,  either  national  or 
State,  existed  by  which  such  an  insi>ection  could  be  enforced,  it  became 
necessary  to  snsi^end  all  action  by  the  Bureau  for  the  control  and  extir- 
pation of  this  outbreak.  Without  frequent  inspection  it  was  tm|Ki8sil>ie 
for  the  Bureau  to  keep  informed  of  the  condition  of  aflFairs,  and  witbont 
knowing  that  the  disease  continued  to  exist  we  could  not  determine  how 
far  we  would  be  justified  in  attempting  to  enforce  sections  6  and  7  of  the 
act  for  the  establisbment  of  a  Bureau  of  Animal  Industry,  &c,  which 
provides  penalties  for  the  shipment  of  affected  animals  from  one  State 
or  Territory  into  another. 

The  continuation  of  the  disease  in  the  herd  of  Messrs.  Frisbie  ft 
LakOi  and  its  extensioii  among  other  cattle  in  the  vioinityi  soon  ( 
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ffreat  alarm  amoTig  the  stookmen  of  Eentnoky,  and  even  of  other  States, 
for  at  auf  time  it  was  liable  to  be  carried  to  the  most  remote  part  of  tbe 
country  by  tbe  shipment  of  eziiosed  or  affected  animals. 

Tfje  inability  to  make  inspections,  owing  to  the  hostility  of  the  owners 
of  tbe  infected  herds,  prevented  the  notification  of  sncb  owners  er  of 
tbe  railroad  officials  as  provided  for  in  the  animal  industry  law;  and 
as  this  law  OHly  specifies  affected  animals,  and  not  those  which  have 
been  exposed  and  are  liable  to  become  affected,  it  is  evident  that  there 
was  bat  slight  legal  restraint  to  prevent  the  dissemination  of  this  in- 
sidious and  dangerous  plague. 

A  considerable  number  of  appeals  for  protection  and  assistance  were 
Hiade  to  the  Department  by  prominent  citizens  of  Kentuckv,  but  for  a 
long  time  there  was  no  plan  suggested  by  which  this  could  be  granted. 

Below  is  a  copy  of  a  letter  received  from  ex-Senator  John  8.  Will- 
iams: 

Mount  Stsbliko,  Kt.,  Jime  6,  1885. 

Mr  DzAB,  8nt:  The  cattle  plagne  is  still  Unsering  and  k HI ing  cattle  Id  Mmbts. 
Friiibie  &,  Lake's  herd  at  Cyntbiana :  it  has  also  appeared  in  a  small  berd  of  tbeir 
nearest  neighbor.  At  a  meetiug  of  tbe  cattlemen  in  Frankfort  this  week,  I  was  ap- 
pointed one  of  a  committee  to  wait  npon  Mensrs.  Frisbie  &.  Lake  and  see  if  some 
arrangement  coold  not  be  made  to  prevent  the  further  spread  of  the  disease  ontil 
tbs  meetiug  of  oar  legisiatore,  when  we  feel  sore  that  edecUve  legislation  will  be 
had. 

Dr.  Loring,  Jmit  before  the  a^jpnmment  of  Congresst  proposed,  with  the  oonsent  of 
Frisbie  Sk  Lake,  to  pat  their  herid  in  qnarantlne  and  pay  tde  expenses  of  saoh  qaar- 
aotine  if  the  governor  of  Kentucky  would  co-operate  with  him  in  so  doing.  I  saw 
the  oorrespondence  between  them.  The  governor  thought  there  was  no  necessity  of 
aoy  action  on  his  part,  and  that  the  (Jommtssioner  of  Agricnltnre  had  as  much  power 
over  the  subject  without  as  with  his  co-operation.  Dr.  Loring  was  not  satisfied  with 
tbe  non-action  of  the  governor,  and  tbe  matter  was  dropped.  Frisbie  A  Lake  were 
not  only  willing,  but  anxions,  that  the  cattie  should  be  put  in  quarantine. 

I  think  the  governor  can  be  prevailed  npon  now  to  give  his  sanction  and  support  to 
sncb  measures  as  yon  may  adopt,  and  I  hope  you  wilt  at  once  put  this  herd  in  quar- 
antine. I  have  notified  Messrs.  Frisbie  A  Lake  that  1  will  be  at  their  farm  near 
Cyntbiana,  on  next  Saturday,  the  13tb  inntant,  and  I  hope  to  have  a  letter  CrDm  you 
before  I  leave  Friday  evening,  renewing  the  proposition  of  yoar  predecessor. 
Very  truly  yours, 

JOHN  a  WILLUMS. 
The  CoapossioNXB  of  Agriculturs, 

WaBhingUmj  D.  O. 

To  this  letter  the  following  reply  wad  made: 

DKPART»reNT  OF  AGRTCTTLTUHV, 

W(ukingUm,  D.  C,  Unt  10,  1885. 

Stk  :  In  reference  to  yoar  favor  of  the  6th  instant,  to  Commissioner  Colnian,  ask- 
ing if  he  is  prepared  to  carry  out  tbe  plan  of  quarantine  for  the  herd  of  Messrs.  Fris- 
bie &.  Lake  which  was  under  consideration  by  CoiimiiHsioner  Loring,  I  have  the  honor 
to  state  that  owing  to  the  extent  of  pleuro-nnenmonia,  the  small  number  of  emplovds 
allowed  the  Burean  of  Animal  Industry,  and  the  limited  appropriation  for  the  coming 
flncal  year,  such  a  course  cannot  be  adopted  at  this  lime.  As  1  understand  the  matter, 
the  qnarantine  which  Frisbie  Sl  Lske  are  wYlling  to  accept  Is  simply  a  mutual  ar- 
rangement under  which  this  Department  is  expected  to  take  charge  of  the  infected 
herd  and  pay  all  expenses  for  its  care  and  maintenance. 

A  similar  proposition  was  mails  by  the  State  authorities  of  Missonri  and  was  declined, 
because  there  was  not  sufllcieut  funds  available  tonudertake  to  control  plenro-pneu- 
monia  in  this  way.  Omr  inspeotors  have  found  about  3U0  infected  herds,  ooutaiuing 
several  thousand  animals,  each  of  which  the  StAte  authorities  desire  to  have  quaran- 
tined at  Ooveniment  expense,  and  it  is  evident  that  any  attempt  to  do  this  won  hi  ex- 
haust oar  appropriation  in  a  few  mouths  without  in  any  way  reducing  the  extent  of 
the  infection. 

The  Frisbie  A  Lake  herd  has  beeu  a  sonroe  of  great  anxiet/  to  the  Department^ 
fcr  thi*rA  sfvms  to  lie  good  reason  to  believe  that  even  if  by  good  fnrtun<»  Ihe  dis- 
ease ia  not  disseminated  beyoud  riarrison  County,  it  wiN  beoome  so  flrmly  eatabliahed 
tkore  aa  to  be  axUrpated  ouly  with  tho  greatest  diOoolt/. 
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Regretting  the  fact  that  under  the  preieut  lawa  there  la  no  way  by  wUoh  I  eaapi» 
teot  your  ca'tle-owuera  from  tliia  diMaee, 
'  I  remain y  very  respeotfully, 

F.  0.  NESBIT, 
AaUmg  CawmfMoner. 
Hon.  JOBN  B.  WauAm. 

Mount  Sterling,  iTy. 

In  this  cooneotion,  it  may  be  added  that  tbe  animal  industry  lav 
seems  to  require  that  tUere  shall  be  State  legislation  autborieing  tbe 
State  authorities  to  co-operate  with  the  Commissioner  of  Agriculture, 
or  at  least  gi%ing  some  power  to  quarantine  under  State  laws  before 
this  Department  is  justified  in  incurring  such  expenses.  Otherwise  tbe 
quararitiue  regulations  might  be  broken  with  impunity  and  could  not  be 
maiutaiued  except  by  the  courtesy  of  the  owner  of  infected  benls.  Soch 
a  condition  of  affairs  would  make  effective  quarantine  impossible  and 
would  lead  to  the  expenditure  of  large  sums  of  money  without  any  ade- 
quate results. 

This  ooDclusion  is  confirmed  by  tbe  decision  of  the  AttomeyOeneral, 
jBrom  which  the  following  paragraph  is  quoted  here  as  applying  to  this 
subject: 


BootioD  8,  to  which  yon  reibr.  anthortws  the  TCgnlKtiou  by  tbo  CoioiiiImI«b«  eC 

Agrioultare,  and  siippoeee  that  these  may  be  adopted  by  State  execntive  aaiboritiei; 
or,  aa  an  alteruatlvef  euppoaeii  regulationa  by  State  ezeoutive  aaihoritiea  which  in 
tarn  it  eini»owen  tbe  Commiiuiioner  to  adopt.  In  either  oaae  of  oooxvo  auoh  BUlt 
•xocatiye  aotion  ii  to  be  authoriaed  by  competent  Btato  leghilatioa. 

The  following  correspondence  with  the  seoretary  of  tb%  Kmtnoky 
State  board  of  health  does  not  need  additional  ezi^lanatlon  s 

BTATB  BOABD  OV  HSAtTH  OF  KxMTuarT. 

Bowling  Grefn,  JTjf.,  Jum§  13,  IBBB. 
int  On  Tcatcrday,  accompanied  by  Ex-Senator  John  8.  WlUiama  and  otbcn,  I 
Tiaited  the  barde  of  cattle  near  Cynthiana,  in  tbia  Static,  now  and  for  conio  time  pail 
affeoted  with  oontagiooa  plearo-pacnuionia.  There  are  two  herda  UTolTcd  is  ibe 
trouble— on  adjoiuiug  famia— K>ne  cootaining  about  100  head  and  the  otbor  16  bead. 
The  danger  of  lufeotion  of  the  cattle  of  tbia  entire  aection  aeeujwl  ao great  ihaL  nodar 
a  claaae  of  our  health  law  whicb  gives  aa  superviaiou  of  the  food  aupply  of  tao  peo- 
ple of  the  State,  I  have  placed  both  the  berda  of  cattle  in  a  proviaionaf  qoarantioa 
lor  one  month,  in  order  to  confer  with  yon  with  the  view  of  aecuring  anch  asaialABee 
ac  you  may  be  authorized  to  give,  looking  to  permanent  pro  taction  lor  oor  catUa  in- 
tereHt-e  a^ainat  thia  dlHease. 

There  la  a  aerioua  queation  aa  to  the  extent  of  it,  bat  whatever  qnarantlne  powtf 
haa  been  conferred  by  our  legialuture  ia  vested  with  ns,  and  we  are  rea<lv  lo  ocMip- 
erate  with  or  iudurae  any  meaanrea  you  may  propoae  which  wiU  rid  as  of  ttii»  diseaae, 
or  tide  over  tbe  emergency  pntil  the  meeting  of  car  leglatatnre  in  December.  We 
have  not  bad  tbe  qaeation  of  Juriadiotioa  raised  here,  na  the  ownera  of  the  cattle  ara 
ready  to  aoo«pt  any  reaaonabfe  proposition  from  aa  which  proroiaee  reUct 
I  have  the  honor  to  be,  very  rcspeotfhUy,  yoar  obedient  eervant, 

J.  K.  MoCOXUIaCIC,  i 
CovMXSBioirxB  of  AanTctaTTBv, 

Wa§hingtQnf  D.  (7. 

Thia  letter  inolosed  a  quarantina  notloe  aa  foUowa : 

WAiujnnini  mrum. 


IC 


Omoa  ov  ram  8tat«  Bo4a»  of  FmiMv, 


Whereas  it  has  come  to  the  knowledge  of  tbia  board  th»t  contajriooa  pbfira-pc 
monia  now  exista  In  the  oattle  herda  of  Priabie  A  L*ahe  and  Wiflian  T  Ranoy,  in 
Harrison  Oonnty.  In  this  State ;  and  whaiaas  thia  di»aaaa  la  highly  lof  etlo«a»  aad  iU 
•zlalouco  attriooaly  Jeopardiacc  tha  ihod  aapply  of  the  •latai  Kow,  tWafai^  Im  it 
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known  tbiit  the  Stste  board  of  liealtb,  in  the  ezerciao  of  its  authority  in  Btfpervis'nff 
the  health  interents  and  food  snpply  of  the  neople  of  this  Cooitnou  weiilth,  have  placea 
the  aaUl  herds  of  oattle  in  qnarantiue,  and  tor  this  parpoae  have  e«tabli8hed  aud  sot 
apart  the  farms  of  eaid  Prtiibitt  A  Lalce  and  Handy  as  quarantine  grounde,  aud  they 
heroby  oommand  the  eald  KriMbie  4t  Lake,  and  Handy,  and  all  others,  not  to  remove 
sncb  oattla,  or  any  one  of  them,  from  the  groands  so  set  apart,  nor  permit  them  to 
oome  near  any  pnblio  highway;  and  the  people  of  Harrison  County,  and  all  others, 
are  hereby  commanded  and  warned  not  to  permit  any  cow  or  cows  to  run  at  large 
ii|M>o  the  pnblic  highways,  or  otherwise  to  oome  near  such  infected  cattle. 
By  authority  of  ux%  State  board  of  health. 

J.  N.  MoCORMACK,  M.  D., 


DEPART^nCNT  OF  AORICULTURK, 

BuHKAU  OF  Animal  Industry, 
WoMhingUm,  D.  C,  June  :^,  1885. 

Snt:  This  Department  has  been  requested  by  some  cattlemen  of  voor  State  to  co- 
operate with  your  linard,  If  possible,  in  maintaining  the  quarantine  of  Frlsbie  & 
Lake's  herd  at  Cynthiana,  until  the  next  meeting  of  your  legislature,  or  until  the 
next  tessioaof  CongresSf  when  some  provisions  may  be  made  for  the  extirpation  of 
the  dis<«afla.  The  Departmeut  will  cueerfulljr  do  anything  that  is  possible  to  assist 
TOO  or  to  eo-operate  with  you  if  your  board  deslrc*«  such  co-operation.  I  do  not  think 
thai  w%  oould  assume  any  quarantine  expenses  that  would  inolude  the  maiuteuauoe 
of  Mituiala,  but  we  oould  probably  send  a  mau  to  Oyothiana  to  see  that  the  ouarau- 
lino  roiee  were  enforced  and  to  practice  such  disiufhotiun  as  might  be  calW  for  at 
any  tliue,  I  think  it  would  be  a  great  relief  to  your  cattle  luduHtry  if  we  had  some 
ooni potent  person  there,  acting  with  some  authority  under  your  law,  who  could  state 
from  bis  own  observation  that  there  was  no  Ibrther  danger  of  the  spreading  of  Uie 

J  shall  be  very  griad  to  hear  from  you  in  regard  to  this  matter,  and  hope  you  wUl 
make  any  suggestions  that  nuiy  occur  to  you. 
Very  reepectftilly, 

D.  E.  8ALM0K, 

Chiej  0/  Jiuretw, 

]>r.  J,  N.  MOCORMACK, 

Smntarjf  6taU  Board  cf  EfoXik,  Bvml^ng  Qretn^  Kff. 


BowLxxo  Orckit,  Kt,,  /«Iy  85,  1880. 

0im  t  I  ba^e  the  honor  to  inform  you  that  I  have  this  dav  completed  the  arrange- 
gaanta  fbr  the  permanent  qnarantiulug  of  the  hertls  of  lofBct^u  cattle  at  Cynthiana,  aud 
to  request  you  to  send  a  competent  ve&rinariau  to  that  point  to  assist  this  board  in  pre- 
▼eutlng  the  sproad  of  the  dlM^ase.    In  the  absence  of  diMtiuot  authority  for  snch 

Saaraotine,  It  has  to  be  arranged  by  mutual  agreement ;  &ence  the  delay.  The  cat* 
emao  ba^e  placed  in  mv  hands  a  limited  amount  of  money  for  the  maintenance  of 
the  cattle,  but  not  euoogb  fbr  this  purpose  and  the  policiug.  The  herds  are  at  pres- 
ent under  the  control  of  Dr.  Hervey  McDowell,  of  Cynthiana,  and  have  been  for  the 
past  month,  and  he  will  continue  in  charge  until  I  hear  from  you.  If  It  Ib  in  your 
power  I  would  like  for  yon  to  provide  some  compensation  for  McDowell,  as  he  has 
done  maob  excellent  work  gratuitously. 

There  Is  little  change  to  report  in  the  condition  of  the  cattle  since  my  last  letter. 
One  eow  sold  by  prisbie  it  Lake  last  fall  infected  two  milch  cows  belonging  to  two 
fanners  In  the  Iromediata  neighborhood.  The  eow  was  not  suspected  or  being  dis* 
•Aeed  until  within  the  last  few  days,  whan  she  was  returned  to  Frisbie  A,  Lake's  herd, 
and  the  two  exposed  cows  killed. 

I  Iwliare  we  nave  the  disease  under  control,  but  not  baring  the  fullest  confidence 
In  some  of  the  parties  Int^reeteil,  think  it  wilt  require  much  eare  and  disorotion  to 
keep  It  so,  aud  I  therefore  request  that  yon  send  us  the  Tory  best  man  you  can  gat  to 
•oifterrlse  the  gnaranttna. 
BeapeeiniUy  yoon, 

J.  N.  McCORMACK, 
Swretary  StaU  Board  q/  ifMttA 
l>t,  D.  E.  SAUfON, 

Ck^  0/ Bureau  of  Animal  Induttqf, 


Digitized  by  VjOOQ IC 


448         REPOHT   OF   TIIE  COMMISSIONEB   OF  AGRICULTURE. 

DXPARTMKNT  OV  AORICULTms, 

BuKRAU  OK  Animal  Lnuubtrt, 
fya»kington,  D.  C,  Jmlg  'ifi,  \&%u 
Sir:  I  am  in  receipt  of  your  favor  of  the  25th  institnt,  reqnestiDg  thai  thU  Depnrt- 
neat  Mhonld  send  a  couipeieut  vetorinariau  to  co-operate  with  your  boani  in  iuaIo- 
taiuing  the  qnarautioc  of  cattle  affeoted  with  plenro-ptieuiuouia  at  Cynthiaiia. 

I  have  conferred  with  the  Coiumiseioner  ot  Agricalture,and  we  have  decided  to 
station  such  a  man  there  the  1st  of  next  month. 

1  see  no  way  that  wo  cnn  leg^ally  oonipeneat^  Dr.  McDowell  for  his  services.  I  am 
sorry  that  we  cannot,  for  I  am  satisfied  that  the  work  of  your  board  has  beenofterj 
great  value  to  the  conntry  at  large  as  well  as  lo  the  State  of  Kentucky.  We  bAve 
not  yet  finally  determined  on  the  man  for  the  place,  bnt  will  notify  you  within  s  day 
or  two. 

Very  respeotfhlly, 

D.  E.  SALMON. 

Dr.  J.  N.  McCoRMACK, 

ScoreUir}/  State  Board  of  flealti^  BowU»g  GneH,  E^. 

July  29, 1885,  Dr.  William  H,  Wray  was  appoiDted  an  inRpectorof 
the  Bureau  of  Auitnal  Industry,  and  was  directed  to  report  for  duty  u 
soon  as  possible.  He  reached  Washington  Auj^ust  3,  and  after  receiv- 
ing detailed  Instructions  as  to  his  duties  and  authority,  proceeded  at 
once  to  Oynthiana.  Ue  was  to  investigate  the  extent  of  the  plague  at 
that  time,  to  learn  how  many  cattle  had  been  ez{K>8ed,  and  to  take  sadi 
action  as  was  possible,  under  the  animal  industry  law,  the  statutes  of 
Kentucky,  and,  with  the  consent  of  interested  parties,  to  arrest  thedii- 
semiuation  of  the  contagion  and  extirimte  the  disease.  De  was  directed 
to  co-operate  with  the  governor,  the  State  board  of  healthy  and  the  cat- 
tlemen in  any  legal  measures  looking  to  this  resulL 

Additional  and  interesting  correspondence  regarding  the  condition <rf 
affairs  at  that  time  is  given  below : 

SiDBViEW,  MoirrGOioBRT  Couirrr.  Kkntuckt, 

Juls  8d»  1866. 
Sir  :  By  letter  jnst  received  from  Dr.  E.  T.  Haffyard,  veterinarian,  of  Lexington, 
Ky.,  I  am  infonned  tliat  tbrdngh  U.  D.  Friabie  (of  Fri»bie  &.  Luke),  be  learns  tkat  e»o> 
tagious  plenro-pneunioiita  '*  bae  appeared  in  several  inntanoee  aniougat  the  cattle  is 
Cyuthianaand  tbe  aei^bborhood."  Can  we  not  bave  the  advantage  of  a  portioo  of 
the  fund  Het  asiile  by  Congrees  for  isolation  of  all  the  cattle  of  tliat  locality  f  I  m 
now  siitirt6e4l,  by  a  recent  letter  fnoui  Governor  Knott,  that  he  will  do  anything  Iw 
can  to  aid  tbe  Department  in  its  acts  in  this  respect.  A  few  of  as  oattlemeo  nan 
fnmiNhed  onr  State  board  of  health  the  fnnds  for  gnardlng  and  iardating  tbe  Prisbtd 
&  Lake  henl,  bnt  I  am  satisded  we  cannot  raise  the  means  privately  for  laolattpa  of 
the  whole  hicality. 

Yonrs,  respectfully, 

T.  COBWIK  AOT)EB80H. 
Hon.  Norman  J.  Colbcak, 

CommUaUmer  oj  Agnoulimre, 

LxxiNOTOK,  Kt.,  Jvlf  99, 18ffL 

Sth  :  Yonr  letter  received.  Binoe  writing  yon  T  have  had  a  oonferenos  with  Dr; 
McOormack,  and  we  have  Jnst  oompleted  arrangements  with  FrisUie  A  Lake  to  bold 
their  cattle  nntil  Jannary  15,  1886,  snbjeot  at  all  times  to  the  oootrol  of  liM  Suit 
boiird  of  health,  or  to  any  one  acting  for  them. 

This  will  give  anv  one  whom  you  may  send  the  right  to  inspeet  the  oaltle  at  so^ 
and  all  times,  and  they  will  have  no  say  in  the  matter.  1  have  raised  the  oaweMrx 
funds  to  carry  the  same  in  force,  and  believe  with  yonr  assistanoe  we  can  havr  tks 
most  efficient  qnarautine  in  the  conntry.  1  feel  ninob  better  saUnAeil  as  to  thr  eoo- 
dition  of  affairs,  and  have  Just  learned  that  our  governor  liaa  oxpreMsd  a  dssin  ^ 
•asbt. 

''"™'*^'  w.w.Mto. 

Dr.  D.  B.  Salmoh, 

CM^  €f  Bmntmnf  AwkKMl  Inimlrf. 
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BowuNG  Obxsk,  Ky.,  Auguit  Z,  1865. 
•    Sir  :  I  am  jast  in  reoeipt  of  yonr  telegram,  and  a  letter  from  Dr.  McDowell,  telling 
me  of  fresh  cases  of  pleuro-paeumonia  from  a  cow  aold  from  Frisbie  &.  Lake's  berd 
last  fall.    I  am  not  mlly  advised  as  to  the  extent  of  the  danger,  but  will  go  up  as 
soon  as  I  bear  from  Dr.  McDowell  after  Dr.  Wray's  arrival^  if  it  seems  necessary. 
Very  res^ectfrillyi 

J.  N.  McCORMACE, 
Stenkary  Siat^  Board  of  Health. 
Dr.  D.  E.  Sauion, 

CkUf  qf  Bureau  of  JmbMl  Inioilnf. 


DSPABTMSMT  OF  AORICULTUBB, 

Washit^gion,  Avgiut  3,  1885. 

8tB :  I  have  the  honor  to  acknowledge  the  looeipt  of  voor  favor  of  the  30th  altimo, 
inclosing  a  comtimnication  from  Mr.  T.  C.  Anderson,  of  Sideview,  Ky. 

I  have  been  in  eommnnication  with  the  State  board  of  health  since  they  have  placed 
the  Frisbie  &  Lake  herd  in  qnarantine.  as  to  what  means  conld  be  adopted  for  co- 
operation between  this  Department  and  your  State  board.  As  a  result  of  this  corre- 
spondence, I  have  just  oraered  Dr.  William  H.  Wray,  an  inspector  of  the  Bureau  of 
Animal  Industry,  to  proceed  to  Cynthiana  and  take  charge  of  the  quarantined  herds 
and  to  see  that  toe  qnarantine  is  properly  maintained*  In  addition  to  this  the  De- 
partment will  authorize  the  expenditures  necessary  to  make  the  isolation  complete 
and  to  secure  such  disinfection  as  may  be  necessary  to  prevent  the  extension  oi  the 
disease. 

I  inclose  a  copy  of  the  act  establishing  the  Bureau  of  Animal  Industry,  and  also  a 
copy  of  the  '*  Rules  and  regulations  "  adopted  by  me  for  co-operation  between  the 
United  States  Department  of  Agriculture  and  the  authorities  of  the  v^ous  States 
and  Territories.  As  there  is  no  State  law  authorizing  the  destruction  of  diseased  cat- 
tle I  am  willing  to  waive  that  part  of  the  regulations  which  require  this  of  the  StatoSi 
and  will  do  whatever  is  possible  under  the  animal  industry  law. 

With  the  rigid  enforcement  of  the  provisions  of  the  national  law  bearing  on  this 
oaae,  together  with  those  on  the  statute  books  of  Kentucky,  it  would  seem  that  the 

aoarantine  might  be  maintained  so  efficiently  as  to  prevent  the  further  extendon  of 
tie  disease,  and  which  would  also  relieve  your  State  of  the  lestriotions  which  other 
Bteteahavo  placed  upon  its  cattle. 
'    Very  leapeotf mly, 

NOBUAN  J.  COLMAN, 

G9aMiiii0i(HMr  of  AgrioMmt, 
Hon.  J.  Pbootob  Knott, 

Frankfort,  Ky. 

Hie  following  roles  and  regulations  are  the  ones  referred  to  in  the 
above  letter: 

BuUe  and  reguXaHofUM  for  eo-operaHon  "between  the  United  Statee  Department  of  AgrhiUt- 
ure  and  ike  authoriiiee  of  the  Statee  and  Territorieej  for  th^  evppreeeion  and  extirpation 
of  oontofiouB  plouro-pneumonia  of  cattle,  in  accordance  with  section  3  of  the  act  eetab- 
liehing  the  Bureau  of  Animal  Induetry, 

(1)  The  properly  constituted  inspectors  of  the  Bureau  of  Animal  Industry  are  to  be 
authorized  by  the  i^vemor  of  the  State  to  make  inspections  of  cattle,  and  to  be  as- 
sisted by  local  police  authorities  when  this  is  necessary. 

(2)  In  case  of  a  discovery  of  contagious  pleuro-pneumonia  amone  the  animals  of 
any  State,  the  inspector  will  inuiimediately  report  the  existence  of  the  disease,  the 
number  of  animals  afifected,  and  the  number  exposed  to  the  governor  of  the  State  or 
to  any  officer  or  board  which  the  governor  may  designate ;  and  he  will  also  report  tho 
Knmo  to  the  Bureau  of  Animal  Industry. 

(3)  When  the  governor  of  the  State  or  other  designated  officer  is  satisfied  of  the 
existence  of  pleuro-pneumonia  as  reported,  all  the  afifected  and  exposed  cattle  and 
tUo  infected  stable  and  premises  shall  be  placed  in  quarantine  under  State  laws,  such 
qnarantine  to  remain  in  force  until  at  least  three  months  after  the  destruction  of  the 
last  affected  animal.  The  animals  which  are  sick  with  the  disease  are  to  be  immedi- 
ately slauffhtered  by  diseotion  of  State  officers  and  under  State  laws,  and  at  the  ex- 
pcnaaof  toe  State.  (In  newly  infected  districts  it  is  earnestly  recommended  that  all 
exposed  animals  be  immediatelv  slaughtered.) 

(4)  The  rules  of  quarantine  shall  be  such  that  no  animal  sick  or  well  can  leave  the 
infected  herd  except  for  slaughter,  or  to  bo  taken  into  it  during  the  period  of  quaran- 
tine ;  the  attendants  of  infected  animals  shall  not  be  allowed  to  visit  healthy  herds 
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except  after  change  of  olotbing  and  shoes,  nor  shall  any  persons  fitxm  other  premi*^*^ 
be  alio  wed  to  go  among  the  infected  cattle  except  by  special  pennission. 

(5)  The  iospeotors  of  the  Bnrenn  of  Animal  Indnstry  shall  be  anthoriied  to  visit' 
fiuarantlned  animals  and  inspect  them  as  often  as  may  be  necessary,  and  no  qnar::u 
tiiin  rcstrictioiiB  shall  be  renioTod  until  the  Chief  of  the  Bnreau  of  Animal  IndiiHti) 
vei  tifii-rt  tlint  this  may  be  safely  done. 

(H)  Tlitt  Cliief  of  the  Bnreau  of  Animal  Indnstry  shall  be  anthorizM  to  carry  <»  ;• 
Kuch  mousnre.s  of  disinfection  in  regard  to  infectea  premises  as  he  may  consider  iu'<.  • 

(7)*  Tlic  Biilaries  and  expenses  of  the  inspectors  of  the  Bnreau  of  Animal  Industry . 
t  bo  necessary  expenses  ot  maintaining  quarantine  under  the  conditions  preseribt**! 
iiliove,  and  the  expenses  of  disinfection  will  be  paid  out  of  the  fund  appropriated  bv 
CJonjjress  for  the  work  of  the  Bureau  of  Animal  Industry  in  accordance  with  th©  law 
approved  May  29,  1884,  but  no  compensation  will  be  allowed  for  the  food  or  ordinary 
care  of  animals  in  quarantine^ 

(tf)  In  order  to  prevent  the  sprciid  o£  the  disease  from  one  State  or  Territory  into 
another,  the  owners  of  infected  herds  in  the  various  States,  and  the  railroad  and 
transportation  companies  doing  business  in  their  vicinity,  will  be  notified  bj  the 
Commissioner  of  Agriculture  of  the  penalty  provided  for  the  violation  of  sections 
6  and  7  of  the  act  referred  to. 

NORMAN  J.  COLMAN, 

Commiuioner  of  Aftimlturt, 

Washikotox,  D.  C,  July  1,  1885. 

The  inspections  made  by  Dr.  Wray  demonstrated  once  again  tiie  in- 
sidious and  progressive  character  of  this  plague.  While  little  was 
known  to  the  outside  world  of  any  new  cases  of  disease  among  the  cat- 
tle at  Oynthiana,  while  even  those  in  the  vicinity  who  had  endeavored 
to  keep  informed  were  ignorant  of  any  serious  extension  beyond  the 
originally  infected  herd,  the  professional  inspection  showed  that  a  num- 
ber of  herds  were  affected,  and  that  many  cattle  had  been  more  or  leas 
exposed.  The  particulars  in  regard  to  this  will  be  found  in  the  follow- 
ing letters  from  Dr.  Wray  which  summarize  the  results  of  his  work : 

CykthxaxAi  Kt.,  Auffuii  17, 1665. 

Sib  :  During  the  past  week  I  think  I  have  got  the  disease  here  within  bounds,  hax- 
ing  located  most,  itnot  aU,  that  have  been  exposed  to  the  contacion.  I  am  trring  to 
get  the  board  of  iJdermen  to  pass  an  ordinance  prohibiting  all  oriying  or  leadlne  of 
cattle  through  the  public  streets.  I  vrote  Dr.  McCormack,  of  the  State  boam  of 
healthy  to  come  hero  in  person,  which  he  did  on  Thursday  evening,  August  8,  On 
Friday,  at  Dr.  McCormack's  request,  a  meeting  was  held  at  which  resolutions  were 
passed,  so  we  can  put  all  cattle  that  have  been  exposed  (with  the  exception  of  Friabie 
&,  Lake's)  in  two  fields  on  Mr.  Handy^s  place,  which  is  now  in  quarantine.  This 
will  necessitate  some  fencing  that  I  will  have  done.  We  propose  to  put  the  infected 
and  exposed  ones  in  one  field,  and  the  sick  or  diseased  ones  in  another.  At  the  same 
meeting  money  was  subscribed  to  pay  the  expense  of  those  that  were  in  quarantine 
until  the  15th  day  of  January,  1686.  I  have  followed  up  most  of  the  cases  that  have 
been  exposed,  and  will  so  continue  until  all  have  been  inspected.  I  followed  one  to 
Cincinnati  that  was  shipped  Saturday  evening,  August  9,  from  here,  and  saw  her  sold 
to  a  butcher  and  kiUed. 

Frisbie  Sc  Lake  have  cmdeavored  to  keep  the  herd  on  the  Cox  place,  east  of  town, 
as  clear  as  possible,  by  sending  those  that  showed  any  symptoms  of  the  disease  over  to 
Mr.  J.  K.  Lake's,  on  the  Falmouth  pike,  among  those  tnat  are  so  badly  disea»'il. 
There  is  no  change  in  the  cows  belonging  to  M.  Bridwell,  J.  B.  Withers,  and  0.  Slail^, 
which  are  pastured  in  Kule  &.  Maffltt's  lot  adjoining  J.  K.  Lake's.  On  AncQst  14  I 
killed  the  bull  Qlory  of  Pleasant  HiU,  in  the  presence  of  Dr.  MoConnaok,  of  the  Stnto 
board  of  health,  and  with  J.  K.  Lake's  permission.  On  examination  before  dent  I. 
the  temperature  was  1033 ^  F.,  with  duUnesa  over  the  whole  of  the  left  side  of  !h«« 
chest,  and  complete  loss  of  respiratory  murmur,  with  a  gurgling  sound  at  each  iuHpi- 
ration.  On  poBt  mortem  1  found  the  pleura  adhered  to  the  ribs  and  diaphragm,  t!^ 
pleura  being  three-quarters  of  an  inch  in  thickness.  On  opening  the  pleura  about :» 
gallons  of  dlirk  imrulent  liquid  escaped  and  exposed  the  center  of  the  lung  which  vn^ 
in  an  advanced  stage  of  infarction.  The  right  lung  and  the  anterior  lobe  of  the  lefi 
was  in  a  comparatively  healthy  condition. 
KespectfuUy  yours, 

W.  H,  WRAT, 
FetoHiuiry  iimieilor. 

Dr.  D.  £.  SAUiiONi 

Chirf  of  Bureau  of  Animal  Induttry, 
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Cynthiana,  Kt.,  OcMer  12, 1885. 
Sir  :  Mnoh  progress  ban  l)een  modo  in  stamping  oat  pleoro-pneamonia  daring  the 
p.'iHt  week  by  Frisbie  &,  Lake  killing  all  their  siok  animals.  As  they  have  maoe  the 
Ntart  I  think  all  othei-s  will  follow.  Among  those  condemned  was  Nutrina  of  Tunlaw. 
Oa  oxami  nation  she  had  a  temperature  o^lOOP  F.,  and  slight  dollness  over  central 
[Mtrtion  of  right  lang.  On  post  mortem  examination  foand  adhesions  to  second,  third, 
;iiiil  fuarth  ribs  on  left  side,  and  also  second,  third,  foorth,  fifth,  and  sixth,  with  a  cyst  3 
nuiUea  in  diameter  on  right ;  membrane  of  cyst  was  very  nearly  one-half  inch  in  thick- 
iieHs;  adhesions  on  right  side  were  very  tenacious.  The  following  is  a  list  of  those 
k  i  I  led  with  Frisbie  &  Lake's  herd :  No.  22,  Jessie  Laurence :  No.  147,  Fay  St.  Holier ;  No. 
k:.  Duke's  Emblem;  No. 27, Uinwoor ;  Mo.  148, Lady  St.  Holier;  No.2,  Rissa  Cicero; 
<Mio  grade  calf;  one  spotted  heifer;  No.  89,  Pardon;  bull,  Hannibal  Duke;  No.  68, 
Dukes  Hadoz;  the  Jos.  Stevens  cow ;  No.  92,  Dora  Will  wood ;  No.  80,  Countess  Oeore- 
ia  iia ;  No.  149,  Flora  St.  Holier ;  grade  spotted  cow  Camel ;  spotted  heifer ;  three  graae 
lii'ilei-H;  ball  oat  of  Dora  Willwood;  hull  calf;  calf  out  of  Countess  Georgiana,  and 
N  u trin  a  of  Tunlaw. 

Respectfully  yours, 

W,  H.  WRAY, 
V§terinary  Inspector, 
Dr.  D.  £.  Salmon, 

Chi^  of  Jiureau  of  A nimal  Industry, 


Ctnthiana,  Kt.,  November  16, 1885. 

Rut:  During  my  8t<ay  here  I  have  found  pleuro-pneumonia  at  the  following  places, 
viz :  Frisbie  &  Lake's,  W.  T.  Handy's,  Rule  &,  Maffitt's,  M.  BridweU's,  J.  T.  Wither's, 
and  T.  J.  Megibbcu's,  at  Cynthiana ;  on  the  places  owned  by  W.  T.  Moreland  and 
Irving  Cox,  at  Indian  Creek  neighborhood,  3i  miles  east  of  Cynthiana,  and  at  D.N. 
Brannock's,  near  the  Pendleton  County  line,  13  miles  north  of  Cynthiana.  The  con- 
tagion was  spread  at  Cynthiana  in  the  body  of  a  cow  sold  to  Joseph  Stevens  hy 
Frisbie  &,  Lake  in  the  month  of  October,  1884,  and  not  delivered  until  December  24, 
1884,  when  she  was  taken  to  Mr.  lliindy'p,  where  she  remained  three  weeks.  (Mr. 
llandy's  stock  became  sick  some  time  in  February,  1885.)  She  was  then  taken  to  Mr. 
Stevens's  own  place  until  she  calved,  which  was  about  May  1,  1835.  While  at  Mr. 
Stevens's  place  she  came  in  contact  with  his  mother's  cow,  which  sickened  and  died 
about  the  middle  of  July.  She  was  then  taken  to  Rule  &.  Maffitt's  lot  and  kept  there 
until  July  1,  lbH5,  when  she  was  taken  back  to  Mr.  J.  K.  Lake's  and  pastured  on  the 
race-conrso  pasture.  This  cow  had  a  cough  and  looked  unthriffc^r  all  last  winter  and 
spring.  On  inspecting  her,  August  13,  18^,  I  found  her  suffering  with  acute  and 
chroiiic  pleuro-pneumonia.  D.  N.  Brannock's  herd  was  bought  at  the  auction  sale 
held  Jicre  on  June  2.  As  there  was  no  quarantine  established  at  that  time  and  a  great 
dt»al  of  driving  and  inrormingling  or  cattle,  I  think  they  got  the  contagion  from  pass- 
ing Rnle  &  Maffitt'H  lot  while  on  their  way  to  Cvnthiana  to  be  sold.  W.  S.  More- 
laiut'ti  cow  was  pastured  next  to  Irving  Cox,  at  the  Indian  Creek  neighborhood^  Mr. 
Cox  having  taken  his  herd  of  13  head,  which  had  heen  pastured  next  to  Frisbie  &> 
lake's  henl  on  the  Cox  pasture,  to  Indian  Creek  some  time  in  June.  T.  J.  Megib- 
ben's  pasture  was  infected  by  a  cow  belonging  to  James  Rlche,  which  had  heen  past- 
ured in  Rnle  &  Maftltt's  lot  all  the  spring,  and  was  taken  to  F.  J.  Mcgibben's  place 
ttonie  time  in  July.    In  Au^rust  she  was  sold  to  a  butcher  in  Cincinnati  and  killed. 

Friable  &  Lake's  whole  herd  was  kept  at  J.  K.  Lake's  home  place  during  the  wln- 
t^r  of  lBd'l-'85.  They  were  turned  one  on  pasture  April  17, 1885,  the  healthiest  in  ap- 
)»r!a ranee  going  to  the  Cox  pasture,  1^  mile  east  of  Cynthiana.  The  mUch  cows  were 
kept  at  the  home  place,  and  those  that  were  sick,  or  hod  shown  any  symptoms  of  being 
imtlmAy  were  put  on  the  race-course  pasture.  The  21  head  that  went  to  Tennessee 
\vc:ro  taken  from  Lake's  home  place  some  time  during  the  winter.  Frisbie  &,  Lake 
have  had  3  die  since  they  have  had  the  disease  in  their  herds.  As  soon  as  they  were 
convinced  that  there  was  no  remedy  for  the  disease  and  an  animal  showed  symptoms 
of  l»eing  sick,  it  was  killed  and  buried.  Fourteen  were  thus  destroyed,  and  these, 
with  the  3  animals  that  died,  make  17  head  disposed  of  hefore  August  1.  On  my 
arrival  on  August  4,  there  were  41  head  on  the  Cox  pasture^  17  head  at  the  home 
I>laoe,  27  head  on  the  race-course  pasture,  and  2  at  H.  D.  Fnsbie's  house,  making  a 
total  of  87  head.  On  October  7. 1885, 1  killed  and  buried  7  head  from  the  Cox  past- 
ure. On  August  14  I  killed  the  oull  Glory  of  Pleasant  Hill ;  on  August  17  one  heifer 
died ;  on  August  29  I  killed  two  heifers,  and  on  October  7  I  killed  17  head  from  the 
race-coarse  pasture  ;  on  October  8 1  killed  two  animals  from  the  home  place.  Frisbie 
4%.  Lake  hod  some  cattle  on  a  place  of  Mr.  Lake's,  3^  miles  from  town,  on  thn  Cynthi- 
ana and  Falmouth  pike.  I  believe  this  is  the  herd  that  went  to  Texas.  Mr.  Lake 
sold  this  place  last  spring. 
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On  W.  T.  Bandy's  place  were  21  head,  19  of  which  were  Mr.  HandT's,  1  of  Mr. 
Woolwinder's,  and  1  belonging  to  Mrs.  Roberts.  One  heifer  of  Mr.  Ilaiidy's  died 
AagQst  19,  1885.  He  has  9  head  suffering  with  chronic  pleuro-pnennionia.  Mrs.  BaU- 
erts's  cow  has  pleuro-pneamonia  in  a  chronic  form.  Mr.  Wool  winder's  oow  was  sold 
to  the  butcher  some  time  in  October.  In  Rule  &  Maffitt's  lot  I  fonnd  7  head  beloos- 
ing  to  different  owners,  as  follows:  O.  Slade,  1  cow  (chronic  form),  killed  October  tS. 
1885;  J.  N.  Slade;  1  cow,  got  fast  under  distillery  and  died:  P.  Barhart,  1  oow,  sold 
to  the  butcher;  J.  W.  Lang,  1  cow,  sold  to  the  butcher;  J.  D.  Puback,  I  oow, 8uffe^ 
ing  with  acute  plenro-pneumonia.  and  was  killed  in  the  presence  of  W.  H.  Rose,  D. 
V.  S..  October  28,  1885 ;  Marion  Rule,  I  oow,  sold  to  the  butcher ;  T.  J.  BlaiBtt,  1  cow, 
killed  August  22.  18H5,  had  acute  plenro-Duenmonia  previous  to  my  arrival.  Several 
others  which  had  been  kept  in  the  same  field,  but  had  been  taken  home  by  their  owners, 
as  follows :  C.  R.  Kimbrough,  1  cow ;  Dr.  Hedges.  1  cow ;  John  Stevens,  1  cow :  Mn. 
Stevens,  1  cow,  taken  sick  July  10,  and  died  in  aoout  ten  daysj  T.  Brashears,  i  cow, 
was  found  suffering  with  acute  pleuro-pneumonia  and  was  killed  in  the  lot  aboot 
July  20.  This  lot  Is  now  empty,  all  the  animals  having  died,  been  killed,  or  were 
disposed  of  to  the  butcber.  J  S.  Withers  had  2  cows  In  his  lot  aiyoinJug  Rule  & 
Maffitt's.  One  was  killed  October  10.  She  had  chronic  plenro-pneumouia.  The  other 
is  now  suffering  with  acute  pleuro-pnenmonia.  and  will  likely  be  dlMpoaed  of  this 
week.  Mr.  Bridwell  bad  6  cows  in  bis  lot  adjoiuing  J.  S.  Withers,  3  ofhis  own,  I  of 
J.  T.  Hedges,  wbicb  was  sold  to  M.  Bridwell,  aod  2  of  Geonre  Edsall's,  which  were 
killed  by  him  and  sold  for. beef.  An  animal  belonging  to  M.  Bridwell,  killed  Octo- 
ber 12,  1885,  had  chronic  pleuro-pneumonia.  A.  Perrin  has  1  oow  in  the  distillery  lot 
adjoining  Rule  &  Maflitt's  on  the  east.  T.  J.  Mogibben's  lot  contained  78  head,  3  of 
which  were  killed  October  19,  1885,  and  found  amicted  with  chronic  pleuro-pneumo- 
nia. W.  S.  Moreland  had  I  cow  that  was  killed  September  1,  1885,  that  had  acute 
pleuro-pneumonia.  Irving  Cox  has  13  ht^ad,  5  of  which  could  only  be  inspected,  u 
the  balance  were  too  wild  to  catch.  Two  of  those  inspected  were  found  alTected 
with  chronic  pleuro-pneumonia.    D.  M.  Brannock  had  17  head,  3  of  which  bad  ehronic 

Slenro-pneumonia.    The  whole  herd  was  killed  and  burned  by  a  mob  on  the  night  of 
eptember  22,  1885. 

If  yon  desire  the  names  of  the  7  head  affected  in  the  chronic  form  in  the  herd  thst 
went  to  Tennessee,  1  can  get  them  and  the  herd  register  number  for  yon. 

Respectfhlly  yours,  

W.  H.  WRAY, 
r«toriaary  Ingpeeior, 
Dr.  D.  E.  Saxjcon, 

CM^  qf  Bur^tm  of  ^nimoZ  Indnttrg. 

OUTBREAK  OF  PLEUROPNEUMONIA  IN  MISSOUBL 

While  iDvestigating  the  dissemination  of  the  contagion  finom  the 
infected  herds  in  Illinois,  I  learned  from  the  Messrs.  Tripp  that  a  yoong 
bull  had  been  sent  &om  their  herd,  at  Peoria,  to  a  lunatic  asylum  in 
Missouri,  which  they  thought  was  located  at  Clinton.  At  the  time  of 
shipment  the  disease  had  just  appeared  among  their  cattie,  but  one  cr 
two  had  been  affected,  and  they  did  not  suspect  the  true  nature  of  the 
malady.  They  bad  received  information  after  the  arrival  of  the  animal 
in  Missouri  that  it  was  in  good  health  and  apparently  thriving.  In 
order  that  I  might  be  promptly  informed  should  any  disease  be  con- 
veyed by  it,  I  wrote,  under  dated  of  October  18,  to  the  superintendent 
at  the  lunatic  asylum  No.  1  stating  the  facts  in  regard  to  the  shipment 
of  this  calf  from  Mr.  Tripp's  herd,  asking  in  regard  to  its  present  con- 
dition, and  requesting  early  information  in  case  any  symptoms  of  the 
disease  should  be  observed.  Mr.  G.  O.  Atkinson,  steward  of  the  State 
Inuatic  asylum  at  Fulton,  Mo.,  replied  to  this  letter  on  October  25,  stat- 
ing that  the  Messrs.  Tripp  had  informed  him  of  the  disease  in  their 
herd,  and  that  they  had  at  once  separated  the  animal  which  had  come 
from  there  and  kept  him  away  from  all  the  other  cattle  until  the  15th 
of  October.  He  also  stated  that  this  animal  Miid'tkD'the-otbers  on  their 
farm  were  well,  and  that  none  of  them  had  shown  any  signs  of  the  disease; 
also,  that  if  they  observed  any  suspicious  symptoms  Uiey  would  notify 
the  Department  at  once.    No  further  information  was  received  in  re- 
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gard  to  this  herd  until  late  in  Febniary,  1885,  when  the  following  let- 
ter, mentioning  the  existence  of  the  disease,  reached  the  Department: 

State  Lunatic  Asylum, 
Fulton,  Mo,,  February  21,  1885. 

Sir:  Od  tho  18th  of  October  of  last  year  yon  wrote  making  inqniry  abont  the  bnll 
calf  we  Durobased  of  MeMars.  Tripp,  of  Peona,  III.  I  replied  at  once^Htating  we  had 
excluded  the  animal  from  contact  with  all  other  cattle,  that  his  health  was  good,  as 
was  that  of  oar  entire  herd.  We  kept  him  apart  from  all  other  cartle  for  one  hun- 
dred days,  though  he  was  in  the  bam  with  our  herd  for  the  first  ten  days  after  we  re- 
ceived him  from  Peoria.  His  health  has  been  apparently  good  up  to  the  present  time. 
If  at  any  time  he  has  been  ailing  it  was  so  slight  as  to  escape  our  notice. 

Within  the  last  three  weeks  a  fatal  malady  nas  appeared  among  onr  dairy  herd,  the 
symptoms,  from  the  first,  being  alarming  and  distressing.  The  cows  attacked  from 
the  first  breathe  very  rapidly  and  with  much  difficultv  ;  month  open;  tongne  pro- 
tmded  ;  frothy  saliya  (in  some  cases  mingled  with  streaks  of  blood)  streams  from  the 
month  to  the  grouud ;  legs  and  b«>ms  cold ;  tenderness  along  the  spine :  little  or  no  ap- 
petite ;  restless,  with  neck  extended  and  nose  lowered ;  pnlse  alkout  64 

We  have  examined  the  lungs  of  the  dead  animals  and  find  them  more  or  less  hepa- 
tized  in  every  caHC.  In  two  cases  almost  the  entire  lungs  were  in  this  condition  ;  in 
one  other  partially  so.  and  in  one  only  thenpper  orsnmlTor  lobe  of  the  right  lung  was 
in  this  condition.  This  last  oow  died  ver^  suddenly.  She  ate  bran  and  chop  at4  o^lock 
in  the  morning.  Soon  after  she  was  discovered  to  be  breathing  hard,  and  died  at 
abont  10  o'clock  the  same  morning.  The  walls  of  the  windpipe  in  this  case  were 
thickened  until  the  air  passages  near  the  lungs  was  not  large  enough  to  admit  my 
little  finger. 

We  are  greatly  fearing  contagions  plenro-pnenmonia  from  the  symptomB  given. 
What  is  yonr  opinion  f    And  what  would  you  advise  f 
Yours,  respectfully, 

C.  O.  ATKINSON,  Steward. 

P.  8.— Do  you  think  it  possible  the  bnU  ooold  have  oommnnicated  the  disease  with- 
out having  it  himself  f 

C.  O.  A. 
Dr.  D.  E.  Salmon, 

Waikhigtimf  D.  C. 

Dr.  Trnmbower,  who  was  then  in  Arkansas^  was  immediately  notified 
by  telegraph  to  proceed  to  Fulton  and  make  a  thorough  investigation 
of  the  nature  of  the  dhtease  affecting  these  cattle.  On  March  2  he  tele- 
graphed from  Fulton  that  an  examination  of  the  animals  confirmed  a 
strong  suspicion  of  pleuro-pneumonia.  One  case  was  then  developing 
and  assuming  the  acute  ty]>e.  On  March  5  he  telegraphed  that  con- 
tagious pleuro-pneumonia  among  the  cattle  on  the  farm  was  positively 
ascertained  on  post  mortem  examination.  One  acute  and  seven  chronic 
cases  remained  at  that  time.  On  March  5  Dr.  Trumbower  wrote  that 
9  head  had  died  or  had  been  killed  from  the  asylum  herd  since  the  mid- 
dle of  January  and  previous  to  his  arrival.  On  the  preceding  day  Dr. 
Smith  gave  him  permission  to  destroy  a  cow  which  he  discovered  to  bo 
sick  on  the  morning  of  the  3d.  She  had  refused  to  eat  her  feed  during 
the  night  and  yielded  only  one^haif  the  quantity  of  milk.  Iler  temper- 
ature was  105.8^,  dullness  over  the  lower  half  of  the  loft  lung  on  per- 
cussion. On  the  2d  he  had  picked  her  out  as  a  chronic  case,  together 
with  seven  others.  She  had  not  been  suspected  of  being  diseased  by 
the  dairymen,  and,  in  fact,  looked  better  on  the  2d  instant  than  many 
of  the  other  cattle  in  which  he  had  failed  to  detect  evidence  of  the 
disease.  On  the  morning  of  the  4th  the  temperature  was  105^  there 
was  a  slight  moan  and  rapid  effusion  going  on  into  the  chest.  She  was 
killed  in  the  presence  of  Dr.  Smith  and  three  of  his  assistant  physicians. 
The  aptopsy  showed  ^q, the.  left  lung  the  typical  lesions  of  the  disease; 
the  marbling  was  very  plain  with  interlobular  exudation,  infarction, 
and  an  organized  lymph  exudate  in  the  thorax.  The  witnesses  were 
thoroughly  oonvinoed  as  to  the  nature  of  the  disease.  '  Dr.  Trumbower 
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had  carefully  examined  the  bull  that  was  purchased  flroDi  Mr.  Tripp  and 
foand  circumscribed  dullness  on  the  left  side  from  the  center  of  the 
lung  with  crepitation  at  the  inferior  part  of  the  chest  on  the  right  side. 
The  herd  comprises  74  head,  including  calves,  yearlings,  bulls,  and 
cows. 

Dr.  Trumbower  urged  the  destruction  of  every  animal  on  the  plaoe  as 
the  only  means  of  promptly  extirpating  the  disease.  On  March  G  two 
other  cows  were  killed  in  the  presence  of  the  board  of  managers  of  the 
State  lunatic  asylum  and  of  Professor  Sanborn,  dean  of  the  agricult- 
ural department  of  the  State  University.  One  of  these  presented  veiy 
marked  symptoms  of  pleuro-pneumonia  in  the  chronic  stage.  Wbou 
killed  there  were  found  to  be  very  strong  adhesions  of  the  posterior  lobe 
of  the  left  lung  to  the  ribs.  The  whole  surface  lying  against  the  dia- 
phragm was  firmly  attached  to  this  organ,  and  it  was  very  difficult  to 
dissect  it  away  without  cutting  into  either  the  lung  or  the  diaphragm. 
A  section  through  the  lung  opened  a  sac  12  inches  ialength  by  G  in<£e8 
wide  in  the  center.  The  contents  were  partly  broken  down,  necrosed 
lung  and  necrosed  lung  tissue  and  the  pus  resulting  firom  its  disintegra- 
tion. On  March  10  Dr.  Trumbower  wrote  that  he  had  just  made  tvo 
more  autopsies  to  demonstrate  the  nature  of  the  disease  to  a  special  com- 
mittee from  the  legislature.  These  were  very  marked  cases  of  pleuro- 
pneumonia, and  convinced  the  committee  of  the  existence  of  the  disease. 
On  the  9th  he  made  an  autopsy  to  demonstrate  the  disease  to  Hon.  N. 
D.  Thurmond  of  that  district.  Like  many  others,  Mr.  Thurmond  had 
been  skeptical  of  the  nature  of  the  trouble,  but  was  apparently  con- 
vinced after  seeing  this  case^  Of  the  25  milch  cows  remaining  in  the 
asylum  barn  on  the  10th  not  more  than  5  were  entirely  without  ifymp* 
toms  of  the  plague. 

The  fact  of  the  existence  of  lung  plague  in  the  herd  belonging  to  tlie 
asylum  having  been  fully  established,  much  uneasiness  was  felt  by  the 
people  of  Callaway  and  surrounding  counties  lest  it  might  spread  to 
other  herds  and  localities.  That  they  might  have  the  aid  and  assistanoe 
of  the  Government  in  their  efforts  to  suppress  it  the  Oommissioner  of 
Agriculture  was  urgently  requested. to  permit  Dr.  Trumbower  to  remain 
and  superintend  the  necessary  measures  for  its  extirpation.  Senators 
Cockrell  and  Yest  were  also  earnestly  appealed  to,  and  requested  to 
urge  upon  the  Commissioner  the  importance  of  lending  all  the  aid  in  his 
power.  Among  others  who  signed  these  appeals  were  the  following- 
named  citizens  of  Oallaway  County:  Dr.  T.  li.  H.  Smith,  superintend- 
ent and  physician  State  lunatic  asylum ;  Charles  A.  Bailey,  William 
Harrison,  John  A.  Hockaday,  J.  L.  Erwin,  B.  P.  Bailey,  treasurer  State 
lunatic  asylum;  F.Lorenz;  W.  H.  Dawson,  J.  H.  Buchanan,  and  JoLn 
U.  Carter,  members  of  city  council  of  Fulton ;  J.  B.  Snell,  m^or  of 
Fulton:  T.  A.  Baul^ave,  city  attorney;  John  McOregor,  councilmau: 
W.  L.  Fisher;  J.  C.  Yantis  and  Edwin  Card,  members  StAte  lunatic 
asylum  board ;  George  Mclntire,  city  marshal  of  Fulton. 

On  March  19  Dr.  Trumbower  wrote  that  a  new  board  of  asylum 
managers  had  recently  been  appointed,  that  they  had  met  for  the  trans- 
action of  business  on  the  preceding  day,  and  he  had  killed  1  sick  co\t, 
to  demonstrate  the  nature  of  the  disease  to  four  physicians  who  wen* 
on  the  board.  The  animal  presented  typical  lesions  of  the  disease,  and 
the  board  passed  the  following  preamble  and  resolutions: 

Whereas  a  deetrnctiye  disease  is  preyaillnff  in  the  herd  ot  cattle  beloaging  to  tb» 
institntion,  some  16  or  17  head  haylsgdied  aSiewAj,  and  as  many  moio  showing  symp- 
toms of  the  disease  j  and 

Whereas  a  United  States  yeterinaiy  surgeon,  Dr.  II.  R*  Trumbower,  has  bosa  two 
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or  three  weeks  making  full  and  thorongli  exmnlnatioii  of  Mid  herd,  and  from  tlieee 
inveatigationfl  and  pott  mortem  ezaminations  Tone  of  whioli  was  made  in  the  presence 
of  the  hoard)  he  unhesitatingly  pronounces  tne  disease  to  he  the  contagions  pleoro- 
pnenmonia;  and 

Whereas  said  Tnunhower  declares  the  idea  of  quarantining, an  inefficient  and  uncer- 
tain remedy  for  the  eyil,  having  heen  tried  and  found  unsuooessfnl  after  Aftoeu  or 
eifchtcen  months^  rigid  enforcement ;  and 
Whereas  the  cattle  interests  of  our  State  demand  the  stamping  out  of  the  diRPdKr: 
Ronolvtdf  That  the  superintendent  he,  and  is  hereby,  instructed  to  kill  the  entire 
herd  of  cattle  as  soon  as  he  is  in  possession  of  an  opinion  from  the  State  attorney- 
general  that  such  an  order  is  within  the  legal  power  of.  this  hoard,  and  as  soon  au  tbo 
(lifi^^nosis  of  Dr.  Tmmhower  will  have  been  confirmed  by  some  other  eminent  au- 
thority. 

Dr.  Halyard  was  selected  to  confirm  Dr.  Trumbower's  diaguosis.  On 
March  22,  Oapt.  James  H.  Payne,  of  Kansas  Gity  stock-yards,  Mr.  A.  B. 
Matthews,  of  Kansas  Gity,  Mr.  0.  M.  Lackland,  of  Mexico,  Mo.,  accom- 
panied by  Yeteiinarians  Adair  and  Dnndas,  of  Kansas  Gity.  and  by  Dr. 
Bates,  of  Bates  Gity,  arrived  at  Fulton  for  the  pnrpoae  or  making  au 
iuYestigation  in  regard  to  the  natnre  of  the  disease  with  which  the  cattle 
were  afTeoted. 

There  seemed  to  be  still  a  strong  feeling  that  some  mistake  had  been 
made,  and  that  the  malady  was  not  plenro-pnenmonia.  The  veterina- 
rians first  agreed  among  themselves  as  to  the  appearance  which  the 
Inngs  shonld  present  in  case  the  disease  was  plenro-pnenmonia.  They 
then  slaughtered  an  aft'ected  animal  and  all  agreed  that  the  lesions  were 
those  of  this  disease,  and  all  these  parties  were  so  thoroughly  convinced 
that  they  did  not  ask  for  the  slaughter  of  a  second  animal,  which  was 
offered,  if  they  desired  it.  On  the  morning  of  March  22,  the  bull  which 
came  m>m  Illinois  was  killed  in  presence  of  Dr.  Hagyard.  The  left 
lung  was  found  adherent  by  fibrous  bands  to  the  plearal  surface  of  the 
spinal  column  and  ribs.  In  the  anterior  lobe  four  smaU  cysts  were  found 
containing  lung  tissue  in  a  state  of  disintegration.  Another  animal  was 
killed  for  examination,  and  in  the  lung  was  found  a  very  large  cyst  en- 
closing necrosed  lung  tissue.  The  lung  of  the  third  cow  contained  a 
somewhat  smaller  cyst,  which  was  evidently  not  of  so  long  standing  as 
in  the  other  case. 

Dr.  Hagyard  had  no  hesitation  in  declariDg  the  disease  pleuropneu- 
monia^  and  the  other  veterinarians  were  equally  positive. 

On  March  27,  27  animals  of  the  asylum  herd  were  slanghtcred  in  the 
pTfieenoe  of  Dr.  Holoombe,  State  veterinarian  of  Kansas.  There  were 
only  3  of  these  which  did  not  show  some  evidence  of  lung  affection; 
noiany  of  them  had  encysted  masses  of  dead  lang.  The  following  day  5 
cows,  14  two-year-old  heifers^  and  13  yearling  heifers  were  slaughtered. 
Many  of  these  presented  evidence  of  the  ravages  of  this  disease.  On 
March  31, 6  cows,  being  all  that  remained  of  the  herd,  were  slaughtered 
in  the  presence  of  the  cattle-owners  of  that  section,  who  held  a  meeting 
that  day  at  Fulton.  All  these  showed  plain  evidence  of  plearopneu- 
inonia. 

The  fbUowing  telegram  from  Oovemor  Marmaduke  andGongressmau 
Dland  needs  no  explanation : 

JXFFBRSON  CiTT,  Mo.,  April  4,  1885. 
Toor  attention  is  respeetfnlly  invited  to  the  fact  that  in  the  county  of  Callaway, 
this  State,  plenro-pneumonia  exists  in  a  dangerous  form,  alTecting  several  herds  of 
cattle,  and  iiahle  to  spread  and  affeot  other  herds  to  the  great  damage  of  the  citizous 
thereof.    It  is,    '       *  .-...•. 

dor  the  laws  < 

exeroisedbyy ^ , *^ 

diaease.  and  to  use  snoh  appropriation  and  means  as  may  be  authoriMd  by  snoh  set  In 
thiabohalfl    Immediate  and  Tigorona  action  is  requested.   We  have  visited  the  looaU 
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ity  affected,  and  can  certify  to  the  facts  above  stated.  Oyer  one  hundred  bead  of  dis- 
eased cattle  baye  been  killed,  and  in  the  opinion  of  the  veterinary  suri^eon  (Dr.  TnuD< 
bower),  now  on  the  ground  by  authority  of  yonr  Department,  many  others  are  belieTed 
to  be  affected.  The  citizens  of  the  connty  are  doinfi:  their  whole  clnty  in  contribatiof; 
their  mone^  and  time  in  the  effort  to  stamp  out  the  disease.  Dr.  Trambower  has  giTen 
valuable  aid  by  his  skill  and  experience  in  the  detection  and  suppression  of  the  dis- 
ease, and  any  further  aid  yonr  Department  can  render  in  aid  of  the  efforts  of  the  peo- 
plo  of  the  county  will  be  of  great  value  to  them  and  the  State. 

The  State  authorities  will  use  all  the  limited  powers  given  them  to  eo-opeiate  in 
stamping  out  the  plague. 

JOHN  S.  MARMADUKE. 
R.  P.  BLAND. 
Hon.  Norman  J.  Colman, 

CommisHoner  of  Agriculturef  WasMngion,  D.  C. 

April  5j  Dr.  Truinbower  reported  that  18  animals  that  had  been 
grazing  in  a  field  adjoining  the  asylum  grounds  had  been  slaughtered, 
and  tbat  6  of  these  which  were  examined  after  death  were  plainly 
affected  with  the  disease.  A  rainstorm  prevented  the  examination  of 
the  remaining  12  carcasses.  Other  herds  had  also  been  exposed,  and, 
owing  to  the  danger  that  infected  animals  would  be  shipped,  the  follow- 
ing notice  was  sent  to  the  president  of  the  Chicago  and  Alton  Sailroad 
Company: 

DXPARTMBirr  OV  AORICULTOiai, 

BxTKKAU  or  AumAj.  Industrt, 

WoiKington,  April  6,  186&, 

Sib:  Under  section  7  of  the  act  establishing  the  Bnrean  of  Animal  Indiuteyi  it  ^ 
my  duty  to  notify  yon  that  the  oontagioos  pleuro-pneumonia  of  cattle  exiata  at  Ful- 
ton, Mo.,  and  in  that  vicinity,  and  that  to  receive  any  cattle  affected  with  this  diseaas 
for  shipment  wiU  render  yonr  company  liable  to  the  penalty  prescribed  in  said  act,  a 
copy  of  which  is  inclosed  for  your  information  and  goidanoe. 
Very  respectfully, 

£.  A  CABMAN, 
AoHug  CommMomtr. 
T.  B.  Blackstone,  Esq., 

President  Ckioago  and  Alton  Railroad,  CMoagOf  lU. 

About  this  time  requests  were  made  by  the  superintendent  of  the 
Kansas  City  stock -yards  and  by  stockmen  in  other  sections  of  Missouri 
for  the  appointment  of  local  inspectors  whose  duty  it  should  be  to  ex- 
amine cattle  intended  for  shipment  and  certify  to  their  healthfulnesa 
These  requests  were  occasioned  by  restrictions  placed  upon  the  move- 
ment of  cattle  from  this  State  by  the  authorities  of  other  Westeni 
States.  On  account  of  the  limited  number  of  employes  which  the  Bu- 
reau is  authorized  to  have  upon  its  roll  at  any  one  time,  it  was  clearly 
impossible  to  station  inspectors  in  tiie  various  parts  of  tbe  State  where 
they  were  desired. 

On  April  10,  Dr.  C.  B.  Michener,  of  New  York^  was  directed  by 
telegraph  to  proceed  at  once  to  Fulton,  Mo.,  and  assist  Dr.  Trambower. 
It  was  hoped  tbat  by  a  rigid  supervision  and  isolation  of  the  cattle  in 
that  vicinity  there  would  be  no  necessity  of  Inspectors  at  other  points, 
and  that  neighboring  States  could  be  induced  to  allow  unrestricted 
shipments  of  animals  from  the  counties  that  had  not  been  infected. 

The  condition  of  affairs  on  April  19  is  summarized  in  the  followiD<r 
communication  from  Dr.  Trumbower,  and  in  the  notice  and  the  report 
of  the  citizens'  executive  committee  given  below: 

FULTOK ,  Mo.,  April  19, 1885. 
Sir  :  One  hundred  and  thirty-nine  head  of  cattle,  inolnding  the  asjlum  herd,  bsve 
been  killed.    About  300  more,  which  are  no'Vf  known  to  ha^e  been  dlreotlT  enosed, 
should  bo  killed.    From  600  to  800  othen,  wbioh  have  had  opportanitte  Ar  ex- 
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poenre,  remain;  they  have  not  yet  been  examined.    Al]  the  money  laiBod  for  the 
purchase  of  Infected  henls  has  been  expended.  i 

We  are  still  sanguine  of  success.    Two  conditions  exist  which  are  favorable,  viz., 
the  slow  extension  of  the  disease,  considering  the  opportunities  afforded ;  the  evidently 
mUd  and  subacute  or  chronic  type  of  the  outlreak. 
Yours  truly, 

M.  B.  TRUMBOWEB, 


Veterinary  Inspector, 


Dr.  D.  E.  Salmon, 

Chief  of  Bureau  of  AnimtiJ  Industry. 


The  following  is  the  appeal  issued  by  the  citizens'  ezecntive  commit- 
tee: 

To  ihepeopU  of  Callaway  County: 

It  is  a  well-established  fact  that  contagious  plenro-pnenmonla  is  now  prevailing  to 
an  alarming  extent  in  this  county.  The  executi  ve  committee  have  already  discovered 
that  nearly  1,000  head  of  cattle  in  this  county  alone  have  been  exposed  to  the  disease. 

It  is  known  that  at  least  sixty  different  persons,  scattered  over  the  county,  have 
had  their  cattle  exposed,  and  how  much  furtner  it  may  have  extended  it  is  imj>ossible 
to  say  until  further  examination  is  made.  Every  day's  work  of  the  committee  in- 
creases the  number  of  exposures.  Nor  are  the  contaminated  herds  confined  to  Fulton 
and  Immediate  vicinity.  The  farther  from  Fulton  the  greater  the  number  of  exposed 
head. 

The  disease  ean  and  must  be  stamped  out  at  any  cost.  There  is  no  time  now  to  wait 
to  see  what  your  neighbor  will  do.  Business  in  our  county  is  dead.  Our  cattle  are 
quarantined  in  the  county.  How  long  shall  this  stagnation  of  business  remain  T 
When  will  you  be  able  to  ship  your  cattle  to  market?  There  is  but  one  answer: 
Whenever  vou  can  say  to  the  world  pleuro-pneumonia  no  longer  exists.  What  class 
of  men  will  this  disease  most  affect  T  There  is  but  one  answer :  The  men  who  own 
the  greatest  number  of  cattle.  Why  stop  to  argue  the  question  that  our  merchants, 
our  doctors,  our  lawyers,  our  smiths,  ana  other  mechanics  are  as  much  affected  as  the 
cattlemen  T  You  know  the  cattlemen  are  vitally  interested|  and  to  the  cattlemen 
we  appeal  to  take  stei>s  to  protect  themselves. 

It  18  useless,  it  is  suicidal,  for  the  people  of  Callaway  to  remain  idle  and  expect 
other  counties  to  do  for  them  what  they  will  not  do  for  themselves.  Whenever  our 
people  will  show  to  the  world  that  they  realize  the  importance  of  this  calamity  by 
pnttinff  up  money  to  suppress  it,  then  will  the  otiier  counties  come  to  your  help,  and 
not  till  then.  Callaway  County  has  over  $1,000,000  worth  of  cattle,  nearly  every  dol- 
lar of  which  is  liable  to  be  lost.  If  your  dwelling-house,  worth  |1,000,  was  on  fire 
would  you  not  give  $100  to  save  it  T  How  much  have  the  people  given  to  save  the 
$1JUOO,000  exposed  1    Not  $3,000 ;  not  one-third  of  I  per  cent.  I 

Will  you  see  your  house  bnm  to  the  ground  because  your  neighbor  won't  come  and 
help  you  put  out  the  fire  T  That  is  wuat  the  cattlemen,  the  business  men,  all  the 
men  of  the  county  are  doing — waiting  for  their  neighbors  to  save  their  property. 
•*  But,"  you  say,  "why  don't  the  governor  call  the  legislature  together  ana  get  the 
State  to  help  us  f  "  Is  the  State  more  interested  in  saving  vour  property  than  yon 
are  T  No  one  has  a  right  to  nsk  for  help  until  he  has  tried  to  help  himself.  If  Calla- 
way County  will  subscribe  $15,000  to  stamp  out  plenro-pneumonia,  we  have  no  doabt 
but  an  equal  amount  will  be  furnished  outside  tlie  county.  One  man  in  Kansas  City 
has  already  offered  to  give  one- tenth  of  the  whole  cost,  not  exceeding  $.'iO,000. 

What  will  you  do  T  Go  to  work,  every  man  of  you.  See  your  neighbor;  get  him 
to  subscribe  something. 

In  order  to  secure  concert  of  action  and  to  effect  a  more  thorough  organization  and 
to  devise  plans  for  raising  money,  we  hereby  call  upon  the  tax-payers  of  Callaway 
County,  the  cattlemen,  toe  malenien,  the  mechanics,  the  merchants,  the  doctors,  the 
lawyers,  and  every  other  class  or  profession  to  meet  at  Fulton  on  Satnnlay,  April  25, 
1885.  Come  one,  come  all !  Come  to  do  something!  If  you  will  come  in  the  right 
spirit,  our  word  for  tt,  in  thirty  days  every  cow  in  the  county  that  has  been  exposed 
to  plenro-pneumonia  will  be  in  her  grave.    Ask  yonr  neighbor  to  come. 

J.  D.  HENDERSON,  Cminty  Clerk, 
N.  D.  THURMOND,  Representative^ 
JOHN  A.  MOORE,  Dreaaurer, 

Finance  Committee  for  Callaway  County, 

C.  A.  BAILEY, 

JOHN  L.  ERWIN, 
8I8E2A  THBELKELD, 

JScMniivs  CemmKMm, 
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The  same  committee  addressed  the  following  oommanication  to  the 
governor : 

PROGnXSS  OF  PLBUnOPNKUMOKIA. 

To  bis  excellency  John  S.  Marmaduke, 

Governor  of  Misaouri : 

The  undersigned  exectrtiye  committee,  ap]>ointed  March  31,  ai  a  meeting  of  cat:''- 
men  in  Fnlton,  to  take  stops  to  suppress  the  disease  of  plenro-pnenmonia  aniou^  th.* 
cattle  of  Callaway  County,  submit  the  following  statement  of  facts,  showing  t))**  ^-x- 
tent  of  the  disease  and  the  rapidity  with  which  it  is  spreading :  The  disease,  ho  far  ..t 
iuvcstigated.  has  been  found  to  have  originated  with  the  asylum  cattle.  The  os^Imc: 
bouc^ht  a  bull  last  July  of  Mr.  Tripp;  near  Peoria,  111.  This  buUran  with  the  asylu'. 
herd  of  about  85  cattle  until  the  herd  was  slaughtered  in  March.  Of  the  65  asrloiu 
cattle  killed,  all  except  9  were  found  to  be  diseased,  some  slightly  and  others  indicat- 
ing that  the  disease  was  of  several  months'  duration.  The  spread  of  the  diaease  ont- 
side  of  the  asylum  herd  can  be  traced  almost  entirely  to  cattle  formerly  owned  by 
Isaac  Owen  and  John  Lawther,  each  of  whose  farms  adjoins  the  asylum  lands  on  th« 
east,  there  being  only  a  fence  between  the  asylum  pastures  and  these  farms. 

Mr.  Owen  owned  28  head  of  cattle  sinoe  the  appearance  of  the  disease  at  the  asy- 
lum, or,  rather,  since  the  HLmols  bull  was  brought  there.  Of  these  he  sold  to  W.  F. 
Nesblt,  3  miles  south  of  Fulton,  4  head,  which  were  pliioed  with  14  other  cattle  of 
Mr.  Kesbit's.  The  4  head  have  been  all  killed,  and  three  of  them  found  to  be  affected 
with  the  disease.  There  has  been  no  chance,  as  far  as  we  can  leam,  for  the  diaesM 
to  spread  to  other  cattle  from  Nesbit's  herd,  except  to  the  cattle  on  county  Cud. 
Nesbit's  cattle  at  one  time  were  on  a  farm  a^loining  the  county  farm,  which  has  h 
head. 

Mr.  Owen  sold  to  Mr.  GaUagher.  8  miles  east  of  Fulton,  3  head  which  were  phesd 
with  12  others  of  Gallagher's  cattle.  The  3  purchased  of  Mr.  Owen  were  examined 
and  found  diseased.    AU  of  Gallagher's  15  head  faaye  been  killed. 

The  foUowing  cattle  haye  been  exposed  to  Qallagher's^all  in  the  immediate  neigh- 
borhood :  Frank  Smith,  6  head ;  Christopher,  2  head ;  Willis  Dearing,  nomber  no; 
known;  Calicote,  2  head;  James  B.  Smith.  2  head;  Qloyer,  1  head;  <&iett»6head; 
Lawzenoe,  7  head:  Sigman,  8  head.  Mr.  Lawrence's  cattle  haye  been  rmmingont, 
and  we  cannot  tell  how  many  they  may  haye  come  in  contact  with.  Nor  ia  it  jtt 
known  that  any  cattle  that  haye  been  exposed  to  Gallagher's  haye  the  disease,  as  It  is 
yet  too  early  to  tell. 

Mr.  Owen  sold  to  Jack  Muir,  5  miles  north  of  Fulton,  3  head,  which  were  put  with 
11  head  of  Mnir's  cattle,  14  head  of  *Cook  db  Houf's,  and  7  head  of  L  H.  Danham's. 
The  3  purchased  of  Owen  were  killed  and  aU  found  diseased.  The  reat  of  Owen's  herd, 
18  in  number,  haye  been  kiUed,  and  of  6  examined  after  they  were  kiUed,  aU  w«n 
diseased. 

Mr.  Ballinger,  a  neighbor  of  Mr.  Owen,  had  2  cows  that  were  with  Mr.  Owen's  cAt- 
tle  about  Christmas.  They  haye  been  examined,  bnt  there  could  be  found  noindiea^ 
tiona  of  the  disease  yet. 

J.  L.  Erwin  bought  a  cow  of  Mr.  Owen  September  1;  she  was  placed  with  Irwin'i 
herd  of  about  140,  was  killed  some  time  since  and  found  not  diseased. 

I.  H.  Dunham's  farm  adjoins  Mr.  Owen  on  the  east.  Mr.  Dunham  had  13  head  ex- 
posed  to  the  Owen's  herd,  and  6  of  Mr.  Dunham's  cattle  haye,  upon  examination,  been 
found  diseased. 

Frank  Massey  has  2  cows  and  Louis  Stambaugh  4  head  that  haye  been  exposeu  to 
the  Dunham  cattle.  Moeby.  Wills  db  Berry  haye  13  head  exposed  to  Dunham's  and 
2  diseased.  Monroe  White  has  1  cow  that  haa  been  running  with  Mr.  Owen's  cat- 
tle. Mr.  Freibercer  10  or  12  head  that  haye  been  running  with  Mr.  White's  cattle. 
Louia  Baker  has  16  head  that  haye  been  running  with  Freiberger's. 

The  aboye  giy  es  the  number  found  to  be  diseased  and  exposeoto  the  disease  through 
Mr.  Owen's  herd. 

John  Lawther  was  trading  extensiyely  in  cattle  last  fjEill  and  sununer,  and  also  dur- 
ing the  winter.  Tet  it  is  not  known  how  many  cattle  he  had  on  his  place  that  hsre 
been  exposed  to  the  aerrlum  herd.  He  sold  a  cow  to  Mr.  Gross,  in  Fulton,  probably  in 
February  or  March,  lids  cow  was  examined  by  Dr.  Tnunbower  and  be  pronourrcra 
her  diseased.  She  was  killed  and  found  diseased.  While  Mr.  Grose  had  her  she  «^:i^ 
in  a  lot  adjoining  a  lot  which  W.  B.  Tucker  kept  seyeral  head  in.  The  town  cows  rur- 
ning  on  the  streets  could  also  come  in  contact  with  her. 

Mr.  Lawther  sold  1  cow  to  Mr.  Herckenrath,  in  Fultoii.  So  far  no  indicatioos  ^;i 
disoaae.  He  also  sold  1  cow  to  J.  L.  Erwin,  1  mile  nort^  Qf  JValton,  on  Febroary  •^• 
She  waa  examined  by  Dr.  Trumbower  on  the  14th  instant  and  proDoonced  diseased. 
She  was  killed  on  the  17th  and  found  badly  diseased.  Thia  cow  was  with  Mr.  Krwia  i 
herd  of  about  140,  mostly  milch  cows. 

The  oow  bought  of  Lawther  had  a  young  calf  which  Mr.  Erwin  placed  with  hisowi 
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calves,  22  of  which  were  sold  to  Jerry  Hnlr  on  March  4.    Mnir  sold  tbe  Erwin  oalres 
to  Tyler. 

Mr.  Lawther  sold  to  Cook  &  Honf,  6  miles  north  of  Fulton,  14  head,  which  were 
put  with  their  other  cattle,  60  or  60  in  namber.  JThey  gold  some  of  the  Lawther  cat- 
tle to  the  asylnm  for  beef.  Several  were  shipped  to  Saint  Lonis,  1  sold  to  Qeorge 
Craig  in  the  neighborhood,  2  to  Jerry  Mnir,  also  in  the  same  neighborhood.  Tbe  one 
sold  to  Craig  has  been  killed  and  found  diseased,  and  15  head  still  in  Cook  &,  Houf 'a 
possession  that  were  exposed  have  been  condemned  and  will  be  killed.  The  one  sold 
to  George  Craig  came  in  contact  with  4  others  and  was  in  a  field  adjoining  40  others. 
Cook  &  Houf  sold  1  of  the  Lawther  cows  to  George  Gilmore,  7  miles  north  of  Fulton. 

Lawther  sold  42  head  to  Davis  &  Co.,  which  were  wintered  since  Jannary  on  T.  U.  . 
&  W.  T.  Brooks's  farm,  7  miles  west  of  Fulton.    J.  B.  Baker,  12  miles  northwest  of 
Fulton,  boaght  25  head  of  these  cattle.    Lawther  also  sold  to  Stephen  Pngh,  5  miloH 
northeast  of  Fulton,  about  January  1,  12  head,  now  on  Pugh's  farm  with  about  20 
others. 

Lawther  sold  to  Hood,  in  Audrain  Connty,  15  head.  Hood  lives  south  of  Mexico. 
Lawther  says  the  Hood  cattle  had  the  same  chance  to  contract  the  disease  as  others 
of  his  cattle  that  had  been  found  diseased. 

Petrie  adjoins  the  asylnm.    He  had  8  head  killed,  and  all  were  found  diseased. 

Shadrick  adjoins  Petrie,  has  1  cow,  been  examined,  but  no  disease  disooverod  as 
yet. 

Kirk  adjoins  Petrie,  has  5  head,  but  no  Indications  of  disease. 

Debo  adjoins  the  asylnm,  and  has  2  cows ;  examined,  and  1  found  disease<l. 

Velte  adjoins  the  asylnm  and  Debo's  place.    Has  6  head ;  1  found  diseased. 

James  Wood  has  1  cow  that  had  access  to  the  pasture  where  the  Illinois  bull  was 
kept,  and  was  bred  to  this  bull.    Examined,  but  no  indications  of  disease  found. 

Henry  Nichols  has  1  cow  pastured  in  lot  adjoining  the  Illinois  bull  lofc.  Examined 
and  no  trace  of  disease  found. 

Jeff.  Williamson  has  18  head  pastured  in  lot  adjoining  the  asylum  pasture.  Exam- 
ined and  indications  of  disease  found.  Mr.  Williamson  sold  to  T.  D.  Brooks  last 
fall  3  ealves.    Brooks  lives  17  miles  southwest  of  Ful  ton. 

Milton  Finley  has  1  cow ;  ran  on  commons  and  was  exposed  to  the  Illinois  bull. 
Not  examined. 

Mrs.  Bush,  1  cow  exposed  as  above.    Not  examined. 

Dick  Davis,  south  of  Fulton,  had  a  steer  that  jumped  in  with  asylum  herd ;  now 
with  W.  F.  Nesbit's  herd. 

W.  B.  Tucker,  in  Fulton,  has  6  head  that  have  been  with  asylum  cattle. 

Henry  Kibby,  1  cow  running  on  commons  about  town,  supposed  for  some  time  to 
have  been  diseased.  Killed  a  few  days  since  and  found  to  have  been  diseased  and 
presented  a  case  of  recovery. 

£.  M.  Hemdon,  in  Fulton,  had  1  cow  bred  to  the  old  asylum  bnll  six  or  seven 
months  since.  Killed  and  badly  diseased.  This  cow  was  taken  to  fhrm,  2  miles 
north  of  Fulton,  and  ran  in  a  field  to  herself.  Fisher's  cattle  across  the  public  road 
from  her.    Cattle  running  out  may  have  been  exposed  to  her. 

Jesse  Darby,  12  miles  west  of  Fulton,  bought  2  or  3  calves  fixim  the  asylum  last 
fall ;  no  examination  made  yet. 

Dr.  McSohooler,  5  miles  north  of  Jefferson  City,  boujght  bull  calf  from  asylum  last 
November.    Calf  died  March  1  with  symptoms  indicating  the  disease. 

John  Brown,  of  Audrain,  bought  on  the  2d  of  March,  at  Fulton  stock  sales,  about 
20  head  of  cattle,  sold  by  Hyten  Bros.,  who  lived  10  miles  southwest  of  Fulton. 
They  wero  taken  to  Brown's  farm  in  Audrain.  It  is  not  known  that  they  had  any 
chance  to  contract  the  disease.  The  only  circumstance  connected  with  this  herd  is 
the  fact  that  they  were  in  Fulton,  where  it  is  known  that  the  disease  does  exist,  but 
it  is  not  known  that  they  came  in  contact  with  diseased  animals. 

J.  N.  Dutton,  of  Readsville,  16  miles  east  of  Fulton,  and  only  2  or  3  miles  from 
Montgomery  County  line,  bought  5  head  from  Jerry  Mnir  and  placed  them  with  \) 
of  his  other  cattle  on  his  farm.  It  is  claimed  that  these  cattle  haye  never  been  ex- 
IKMied.    We  do  not  know. 

Joe  Holmes,  7  miles  south  of  Fulton,  bought  a  calf  of  Hngget,  at  asylum.  Cow 
Hince  died  with  strong  probability  that  she  had  disease. 

J.  W.  Boberts,  5  imles  northeast  of  Fulton,  bought  4  head  ttom  Jack  Mnir  on 
March  1,  and  placed  them  with  his  other  cattle. 

Benjamin  Scroggins,  south  of  town,  has  1  cow  that  ran  out  and  was  exposed  to 
the  Illinois  bull  last  fall* 

The  committee  have  killed  to  date  the  following  cattle :  Owens  18,  Craig  1,  Nesbit 
3,  Jack  Mnir  3,  Gro«  1,  Kibby  1,  Gallagher  15,  Petrie  8,  MoSchooler  1,  Hemdon  1, 
Erwin  1,  Cook  &  Houf  2-*total,  65.  This  does  not  include  asylnm  herd  of  85,  killed 
by  the  managers. 

There  are  m  Fulton,  as  shown  by  the  assessment.  198  head  of  cows ;  38  of  them  have 
been  examined  by  Dr.  Trumbower,  and  4  out  of  the  38  were  fonnd  diseased.    These 
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animals  have  been  running  at  large  during  the  whole  winter,  and  it  ia  impottihle  to 
aay  how  many  others  they  may  have  infected. 

There  have  been  stock  sales  in  Fulton  on  the  first  Monday  in  each  month  for  sev- 
eral years  past.  On  some  days  probably  200  or  300  head  of  cattle  were  sold,  and  car- 
ried to  dineront  and  remote  part^of  the  county,  and  many  of  them  to  adjoining 
counties.  We  cannot  tell  whether  the  disease  was  taken  with  them  or  not;  we  sim- 
ply give  the  possibilities. 

The  committee  finds  at  least  fifty  to  sixty  persons  who  have  had  their  cattle  ex- 
posed, not  counting  the  individual  exposures  in  Fulton.  Some  of  these  have  only 
from  1  to  6  head.  Others  own  from  10  to  50  head.  We  find  to  date  about  1,000  cattle 
have  been  exposed  directly  or  indirectly,  and  our  work  of  discovery  is  not  yet  com- 
plete. We  shall  continue  our  investigations,  and  hope  in  another  week  to  make  a 
much  fuller  and  more  accurate  report  than  this. 

WHAT  SHALL  BB  DONEY 

We  have  had  no  trouble  to  induce  parties  to  have  their  cattle  killed  when  we  had 
the  money  to  pay  for  them.  But  our  means  have  been  very  limited.  So  far  all  the 
money  at  our  diHposal  was  the  amount  raised  at  our  first  meeting-^abont  8:^600,  with 
only  about  $1,400  paid  in.  It  is  onr  obJMit  now  to  ascertain  the  extent  of  exposore«, 
so  as  to  estimate  the  probable  amount  Decenary  to  suppress  the  disease.  We  shall 
do  all  in  our  power  to  suppress  the  disease,  but  if  a  stronger  power  than  individual 
eifort  does  not  interpose,  how  long  will  it  remain  suppressed  f 

I  The  stables  and  pastures  where  the  diseased  animals  have  been  running  should  be 
quarantined,  as  it  were,  for  a  year.  There  ought  to  be  some  law  that  will  compel  the 
owners  of  such  stables  and  pastures  not  to  allow  cattle  to  be  put  in  them  for  at  least 
a  year. 

The  county  finance  conunittee  appointed  by  the  State  finance  committee,  of  which 
you  are  chairman,  has  called  a  meeting  of  the  citiJEens  of  this  county  to  meet  at  Fnl- 
ton  on  the  S^th  for  the  purpoee  of  raising  money.  What  the  outcome  will  be  we  can- 
not tell. 

The  spread  of  the  disease  is  simply  appalling.  It  can  be  more  easily  suppressed  tbaa 
hereafter.  If  it  is  not  suppresseu  who  will  be  responsible  T  Let  oar  State  aathonttes 
answer. 

Believing  that  yon,  as  the  chief  exeontiTe  of  the  State,  are  fully  alive  to  the  great 
Interest  at  stake,  and  that  yon  feel  the  great  responsibility,  and  will  do  all  you  on 
to  deliver  the  people  from  the  effects  of  this  sad  calamity,  we  remain, 
Respectfully,  your  most  obedient  servants, 

C.  A.  BAILEY, 
J.  L.  ERWIN, 
SISERA  THRELKELD, 

Executive  Committee. 
Fulton.  April  20, 1885. 

In  answer  to  a  telefrram  Dr.  Trumbower  telegraphed,  on  April  IS, 
that  cattle  were  beinjo:  driven  out  of  Callaway  and  shipped  in  adjoining 
counties,  and  that  railroad  agents  in  this  (Callaway)  County,  outside  of 
Fulton,  received  cattle  for  shipment.  The  following  notice  was  there- 
fore sent  to  the  vice-president  of  the  Missouri  Pacific  Railroad,  and  a 
similar  one  to  the  president  of  the  Chicago  and  Alton  and  to  the  gen- 
eral manager  of  the  St.  Louis  and  Paciiic  Baikoad : 

Dbfartmknt  of  Agrigulture, 
BURBAU  OP  Animal  Industry, 

JFashingtonj  Jpril  20,  ld8r». 
Sir:  I  have  jnst  been  iDformed  by  Drs.  Miohener  and  Tnimbower,  inspectors  of  tli« 
Bnrean  of  Aniiual  Indnstry,  that  cattle  which  may  have  been  exposed  to  plenro-pnen- 
inonia  are  being  shipped  by  rail  from  varions  stations  in  Callaway  County,  Miwoon, 
and  alHO  being  driven  for  shipment  to  stations  in  the  adjoining  counties  of  Aadrtin, 
Boone,  Montgomery,  Cole,  and  Osage. 

In  this  connection  I  would  call  yonr  attention  to  sections  G  and  7  of  the  act  estA^ 
lisliing  the  Bnrean  of  Animal  Indnstry,  which  provides  a  penalty  for  receiving  affected 
animals  for  shipment.  Considering  the  groat  danger  to  the  whole  cattle  industry  of 
the  country  from  this  disease,  will  yon  not  prohibit  shipments  of  cattle  from  station! 
in  the  counties  above  named,  except  when  accompanied  \>f  certificates  of  health 
from  our  inspectors  T    Answer.  1  *'.  ••,' 

GORMAN  J.  C0LMA3C, 
CanuniMiofMf  of  AgHodtm. 
B.  8.  Hatvb,  Esq., 

B^m  Vioe-FreM&tii  Miammri  Fao^  BMroad,  £Mmi  Xowif  ,  if*. 
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So  many  animals  had  been  exposed  to  the  contagion,  and  there  was 
snch  imminent  danger  of  the  infection  of  other  States,  and  even  of  the 
ranges  of  the  Territories,  while  the  restrictions  on  interstate  commerce 
promised  to  become  a  sonrce  of  even  greater  loss,  it  was  deemed  very 
desirable  from  a  national  point  of  view  to  nse  every  possible  means  of 
stamping  out  the  disease  at  once  and  thoroughly.  On  consideration  it 
appeared  that  the  animal  industry  law  might  be  so  construed  as  to 
allow  the  nse  of  the  unexpended  part  of  the  appropriation  for  the  slaugh- 
ter of  diseased  or  exposed  animals,  providing  this  was  considered  as  au 
act  of  disinfection.  Accordingly  a  letter  of  inquiry  was  addressed  to 
the  Attomey-Oeneral  of  the  United  States  as  follows: 

DXPARTMBKT  OF  AORICTTLTURE, 

BURSAO  OF  AjSIMAL  INDUSTRY, 
WoBkington,!).  C,  ApHl  16,  1885. 
Sib  :  I  desire  to  call  yonr  attention  to  the  act  eetablishing  the  Barean  of  Animal 
Indastxy,  approved  May  29,  1884,  and  to  ask  your  opinion  as  to  the  proj^r  couatrno- 
tioD  to  be  given  the  words  **  and  in  snch  disinfootion  and  qnarantine  measures  as  may 
he  necessary  to  prevent  the  spread  of  the  disease  from  one  State  or  Territory  into 
another,"  which  may  be  fonnd  Just  preceding  the  close  of  the  third  section.  The  law 
was  theresnlt  of  a  demand  for  a  measure  for  the  snpnression  of  the  contagions  pleuro- 
pneamonia  of  cattle,  and  while  other  infections  and  contagions  diseases  of  domestic 
animals  were  inclnded  amoog  those  to  be  investigated  and  suppressed,  that  of  con- 
taeioas  pleuro-pnenmonia  was  regarded  as  of  paramount  importance.  As  this  disease 
is  incurable,  and  the  only  way  of  suppressing  it  is  by  the  slaughter  of  diseased  and 
infected  animals,  I  desire  to  know  if,  in  the  sense  in  which  the  word  "disinfection" 
is  osed  in  the  law,  I  am  not  authorized  to  purchase  diseased  and  infected  animals  for 
the  purpose  of  slaughter,  i,  e.,  "disinfection." 

The  veterinai7  profession  the  world  over  unites  in  recommending  the  slaughter  of 
animals  affected  with  pleuro-pneumonia  as  the  most  essential,  in  tact  the  indispen- 
sable, measare  of  disinfection  for  this  disease,  and  this  view  is  now  accepted  and 
acted  upon  by  the  leading  nations  of.  Europe,  including  Great  Britain,  Germany, 
Hulland,  Belgium,  Switzerland  and  France. 
An  early  reply  is  requested. 
Very  respectfully, 

NORMAN  J.  COLMAN, 

CommUaioner, 
Hon.  A«  H.  Garland, 
Attomesf-Oenerah 

The  reply  to  this  letter  is  given  below ; 

Dbpartmemt  of  Justics, 

WoikingUm,  AjpHl  21,  1885. 

But:  Yours  of  the  18th  instant  ealls  attention  to  the  act  of  1884,  chapter  60,  en- 
titled, "To  provide  means  for  the  suppression  and  extirpation  of  pleuro-pneumonia." 
Ac,  and,  referring  particularly  to  words  giving  you  power  to  expend  money  "  in 
such  disinfection  and  quarantine  measures  as  may  be  necessary  to  prevent  the  spread 
of  disease  fh)m  one  State  or  Territory  into  another,"  asks  whether  bv  these  words  yon 
pre  not  "  authorized  to  purchase  diseased  and  infected  animals  for  the  purpose  of 
slaughter  i.  0.,  dininfection." 

At  the  same  time  you  state  that  the  destruction  of  animals  infected  with  pleuro- 
pneumonia is  recognized  hy  experts  as  the  only  way  of  putting  a  stop  to  the  spread 
of  that  disease. 

Concedins  that  this  opinion  exists  and  is  well  founded,  I  aoTertheless  think  that 
the  statute  In  question  does  not  confer  power  to  purchase  and  slaughter  such  animals. 

Yon  will  observe  that  the  statute  mases  distinction  betwixt  the  District  of  Colum- 
bia and  other  parts  of  the  country,  as  regards  the  duties  which  it  assigns  to  United 
States  officials.  In  the  former  case  only  are  such  officials  expressly  directed  "  to  re- 
quire the  destruction  of  infected  animals."  The  officials  so  empowered  are  not  even 
in  that  case  snch  as  belong  to  the  Department  of  Agriculture.  They  are  Commis- 
siouend  of  the  District ;  or  in  other  words  the  local  authorities,  such  as  answer  to  the 
executive  authorities  of  the  States.  For  the  destruction  of  infected  animals  within 
this  District,  therefore,  a  co-operation  is  provided  between  its  legislature  (viz..  Con- 
gress, the  statute  in  question  affording  snch  co-operation),  and  the  local  executive. 
Sly  understanding  is,  that  the  same  co-operation  is  intended  also  where  such  animals 
are  to  be  destroyed  elsewhere.    And  I  add  that  inasmuch  as  Congress  has  not  pro- 
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Tided  for  '^purcliase''  of  these  animals  within  the  District,  I  presume  the  more  that 
it  doee  Dot  intend  the  appropriation  contained  in  the  act  so  to  be  applied  anywhere 
Tlie  (iiHeuKcd  animal,  as  in  ordinary  cases,  i^erU  «tto  donUnOt  the  hastening  of  ftucli 
event  upon  public  grounds,  being,  to  all  appearance,  supposed  by  Congress  to  afi'oni 
no  ground  for  setting  up  a  market  for  such  animal,  wherein  the  public  is  to  be  pnr- 
c  baser. 

The  act  in  question  being,  as  probably  was  anticipated,  the  first  of  a  series  r.pon 
that  subject,  is  consequently  somewhat  general  and  merely;  tentative  in  Us  provisior.s ; 
118,  for  iDbtancc,  was  the  case  in  analogous  recent  legislation  oetablishius:  a  National 
Jioard  of  liealtli.  As  the  results  of  experience  ana  observation  accumulate  uih».; 
the  topic  of  which  yon  speak,  no  doubt  more  definite  legislation  is  intended. 

S<>.ctiQn  3,  to  which  you  refer,  authorizes  the  regulations  by  the  Commissioner  of 
Agriculture,  and  supposes  that  these  may  be  adopted  by  State  executive  authoritieti; 
or,  as  an  alternative,  supposes  regulations  by  State  executive  authorities  which  ia 
turn  it  empowers  the  Commissioner  to  adopt.  Xn  either  case  of  course  such  Stu'e 
executive  action  is  to  bo  authorized  by  competent  State  legislation.  The  section  iheu 
proceeds  to  suppose  a  time  for  action  to  arrive,  and  to  oe  notified  by  some  proper 
State  authority  to  the  Commissioner.  And  thereupon  the  Commissioner  is  author- 
ized, as  you  quote,  to  spend  money  for  the  quarantine  action  required  by  the  partic- 
ular exigjency. 

There  is^  however,  as  I  repeat,  no  provisions  for  purchasing  the  diseased  animals. 
The  question,  at  whose  loss  any  necessarv  destruction  of  these  mav  be,  is  not  a  ques- 
tion of  quarantine,  and  the  powers  of  the  Commissionor  are  inoident  to  quanntine 
only ;  it  bein^  important,  of  course,  that  for  the  purpose  of  executing  these  be  shall 
have  acquirea  information  and  come  to  condusioxis  in  the  way  indicated  by  aeotion& 
Very  respectfully, 

A.  H.  GARLAND, 

The  Commissioner  of  Aoriculturs. 

A  similar  letter  to  that  of  the  Commissioner  of  the  18th  of  April  to 
the  Attomey-Oeaeral  was  forwarded  to  the  First  Oomptroller  of  the 
Treasury,  and  was  promptly  replied  to  as  follows  : 

TRXAST7RT  DkPARTMSHT, 

First  Cobgptroixrr'b  Officx, 
Wa9hington,  D.  C,  ApHin,  1885. 
Sir  :  In  r«ply  to  your  request  asking  my  construction  of  the  act  of  May  29,  1634, 
"  for  the  establishment  of  a  Bureau  of  Animal  Industry,"  and  especially  tnat  portion 
of  the  same  giving  you  the  authoritjr  to  expend  the  amount  appropriated  as  is  em- 
braced in  the  following  words,  ''And  in  such  disinfection  and  quarantine  measures  as 
may  be  necessary  to  prevent  the  spread  of  the  disease  from  one  State  or  TerritoiT 
into  another,  '^  I  have  to  state : 

The  power  given  to  the  Commissioner  by  said  act  seems  to  be  broad  and  nnlimited 
as  to  the  means  to  be  used  by  him  to  can^  out  said  disinfection  and  qnarantine,  and 
it  is  my  opinion  that  he  can  cause  such  investigation  to  be  made  in  regard  to  the 
matters  mentioned  in  said  act  as  he  may  deem  proper,  and  then  use  snoh  means  as  he 
deems  best  to  carry  out  the  objects  and  purposes  of  the  same.  If  he  regards  tbs 
slaughter  of  the  infected  animals  necessary  to  carry  out  such  objects  and  purposes  b« 
may  do  so,  but  he  cannot  expend  any  more  than  the  amount  appropriated  under  any 
state  of  the  case.  He  must  keep  himself  within  the  limits  or  said  appropriation  ia 
carrying  out  said  act. 
'\^ry  respectfully, 

M.  J.  DURHAM, 

Cdiiip(r9//fr. 
Hon.  Norman  J.  Colman, 

Commisaioner  of  Agricultur€, 

On  the  23d  day  of  the  same  month  the  following  additional  letter  wa"" 
received  from  the  First  Comptroller : 

Trkabxtry  Department, 

First  CoMPTROLUtH's  Offick, 
W»$hm§*on,'J>.  C,  April  ^SS,  iScCs 
Sir  :  I  have  Just  teoeived  a  note  from  the  Attomey-Qeneral  stating  that  he  bad 
written  you  an  opinion  as  to  your  powers  under  the  plenro-pneumonia  act  adver^u  to 
the  one  that  I  had  given  you. 
In  that  note  he  refers  to  the  unofficial  interview  he  and  I  had,  tmt  he  oonclodca 
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upon  a  more  thoroagU  examination  of  the  whole  oaee,  that  perhaps  the  off-hand  opin- 
ion he  gave  me  was  Incorrect. 

I  am  still  of  the  same  opinion  as  I  was  when  writing  to* yon,  bnt  perhaps  for  greater 
oiiution  yon  had  better  act  upon  the  opinion  giyon  by  him,  as  he  is  a  higher  officer  of 
the  Government  than  myself. 

I  deem  this  explanation  necessary  to  both  the  Attomey-Qeneral  and  myself,  as  I 
Faid  to  you  that  1  had  consulted  him  privately  about  the  matter,  and  that  is  the  re:i- 
M>n  why  fie  addresses  me  as  he  has  done  to-day,  to- wit,  that  he  had  changed  his  mind 
upon  a  more  thorough  investigation  of  the  whole  act. 
Very  respectfully, 

M.  J.  DURHAM, 

Comptroller, 

Hon.  KORMAK  J.  COLMAN, 

Commissioner  of  Agrieuliure. 

On  the  receipt  of  the  Comptroller's  letter  of  April  21,  rules  and  reg- 
*  ulations  for  the  extermination  of  the  infected  herds  in  co-operation  with 
the  State  authorities  were  telegraphed  to  Gk)vemor  Marmaduke  and 
were  accepted  by  him.  The  opinion  of  the  Attomey-Gteneral  and  the 
second  letter  of  the  Comptroller,  however,  made  it  necessary  to  with- 
draw such  of  the  regulations  as  mode  it  obligatory  for  the  Department 
to  pay  for  slaughtered  animals. 

To  guard  against  the  shipment  of  infected  cattle  the  following  notioe 
was  inserted  in  the  newspapers*  published  in  the  locality  where  the  dis- 
ease existed : 

noncb   in   reoahd  to  contagious  pleuro-pneumonia  in  callaway  county, 

missouri. 

Departmxnt  OV  Agricultusb, 
Bureau  of  Animal  Industry, 
Washington,  D,  C,  ApHl  20, 1885. 

In  aeoordance  with  section  7  of  an  act  establishing  the  Bnrean  of  Animal  Indnstry, 
I  hereby  give  notice  that  contagions  plenro-pnenmonia  exists  among  certain  herds  of 
cattle  in  Callaway  Conntv,  Missouri.  Having  heea  informed  that  i>arties  are  driving 
and  shipping  cattle  that  have  been  exposed  to  the  contagion  of  this  disease  I  desire 
to  ceil  the  attention  of  all  interested  persons  to  the  following  sections  of  the  law,  and 
to  state  that  every  effort  will  be  made  to  strictly  enforce  the  provisions  of  these  sec- 
tions : 

Sec.  6.  That  no  railroad  company  within  the  United  States,  or  the  owners  or  mas- 
ters of  any  steam  or  sailing  or  other  vessel  of  boat,  shall  receive  for  transportation 
or  transport  from  one  State  or  Territory  to  another,  or  from  any  State  inio  the  Dis- 
trict of  Uolombia,  or  from  the  District  into  any  State,  any  live  stock  aifecttd  with  any 
contagions,  infectious,  or  communicable  disease,  and  especially  the  disease  known  as 
plenro-pnenmouia ;  nor  shall  any  person,  company,  or  corporation  deliver  for  snch 
transportation  to  any  railroad  company,  or  master  or  owner  of  any  boat  or  vessel,  any 
live  stock,  knowing  them  to  bo- affected  with  any  contagious,  infectious,  or  communi- 
cable disease ;  nor  shall  any  person,  company,  or  corporation  drive  on  foot  or  trans- 
port in  private  conveyance  from  one  State  or  Territory  to  another,  or  Iroin  any  State 
1  iito  the  District  of  Columbia,  or  from  the  District  into  any  State,  any  live  stock,  know- 
in;;  them  to  be  affected  with  any  contagious,  infectious,  or  communicable  disease,  and 
4'Apecially  the  disease  known  as  pleuro-imeumonia:  Provided^  That  the  so-called  sple- 
netic or  Texas  fever  shall  not  be  considered  a  contagious,  infectious,  or  communicable 
d incase  within  the  meaning  of  sections  4,  5,  6,  and  7  of  this  act,  as  to  cuttle  being 
transported  by  rail  to  market  for  slaughter,  when  the  same  are  unloaded  only  to  be 
fo«l  and  watered  in  lots  on  the  way  thereto. 

Sec.  7.  That  it  shall  be  the  duty  of  the  Commissioner  of  Agriculture  to  notify,  in 
^vri  ting,  the  proper  officials  or  agents  of  any  railroad,  steamboat,  or  other  trauKporta- 
tion  company  doing  business  in  or  through  an^  infected  locality,'  and  by  publication 
i  ri  such  newspapers  as  he  may  select,  of  the  exutence  of  said  contagion ;  and  any  per- 
f>ou  or  persons  operating  any  such  railroad,  or  master  or  owner  of  any  boat  or  vessel, 
or  owner  or  custodian  of  or  person  having  control  over  such  cattle  or  other  live  Htock 
Tvithin  snch  infected  district,  who  shall  knowingly  violate  the  provisions  of  section  G 
of  this  act,  shall  be  guilty  of  a  misdemeanor,  and  upon  conviction  shall  bo  punished 
l>y  a  fine  of  not  less  than  flOO  nor  more  than  $5,000,  or  by  imprisonment  for  not  more 
tlian  one  year,  or  by  both  snch  fine  and  imprisonment. 

NORMAN  J.  COLMAN, 
Commissioner  f^f  Agriovlinrs. 
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The  following  reply  to  inquiries  of  Dr.  Trombower  is  of  interest  Ll 
this  connection : 

Dbpartmekt  of  Agriculture, 
Bureau  of  Animaj[.  Industry, 
WoBhlfigton,  D,  C,  April  25, 1865. 

This  Department  has  no  authoritj  to  appoint  Bnb-ageuts  saoh  as  yon  refer  to.  I 
asked  the  railroad  companies  to  refuse  cattle  offered  for  shipment  from  the  suspected 
coil u ties  unless  accomi^anied  by  a  certificate  of  health  from  yon.  This  plan  would  re- 
quire no  Qflditiunal  force,  and  is  the  only  one  practical.  When  owners  resist  luspee- 
tion  we  have  no  power  to  enforce  it.  Can  only  depend  on  State  law  for  power  to  in- 
6i)oct  and  qnarantine.  Parties  shipping  affected  cattle  into  another  State  are  the  only 
ones  subject  to  the  penalties  of  our  law.  The  Attorney-General  decides  that  we  can- 
not pay  for  slaughtered  animals. 

NORMAN  J.  COLMAN, 

Dr.  BL  B.  Trumbowibr, 

Ftdum,  Mo, 

As  the  movement  of  cattle  from  Missouri  through  Kansas  City  to  the 
Western  States  was  almost  completely  suspended  by  local  restricdons, 
and  as  many  requests  were  received  for  an  inspector  at  Kansas  City 
who  could  grant  certificates  of  health  and  to  allow  the  trade  in  healthy 
cattle  to  be  resumed,  Dr.  Trumbower  wtas  stationed  at  Kansas  City  to 
perform  this  duty.  Dr.  0.  B.  Michener,  who  had  been  for  some  time  at 
Fulton  assisting  Dr.  Trumbower.  was  left  in  charge  at  that  point. 

The  following  document,  issued  by  the  secretary  of  the  Missouri  State 
board  of  agriculture^  is  of  interest  in  this  connection : 

missoum's  distress  and  danger. 

Offick  of  Secrbtart, 
Missouri  State  Board  of  Aoriculturs, 

CoUaMa,  Mo.,  May  1, 1866w 
We,  the  nndersiffned  ezeontiyft  oommittee  of  the  State  board  of  aii^caltarey  do 
hereby  anthorixe  the  secretary  of  the  board,  J.  W.  Sanborn^  to  organise  ways  and 
means  to  raise  money  and  dispose  of  it  in  snoh  manner  as  wiU  oontribate  to  stamp 
out  the  cattle  disease  now  so  prevalent  in  Callaway  County,  this  State,  and  xepoctto 
this  oommittee  £^m  time  to  tmie. 

JOHN  WALICEB. 
H.  ESBAUOH. 
J.  W.  8ANBOBN. 

Under  the  action  thus  taken  the  secretary  received  from  his  exoeUenoy,  John  8w  Mar- 
madnke,  the  foUowing  indorsement  by  telegram,  namely : 

''Tours  of  yesterday  received.  I  heartily  indorse  and  commend  the  plan  adopted 
by  the  executive  committee  of  the  board  of  agriculture.  The  State  treasurer  is  away 
Just  now,  but  I  will  vouch  for  his  acceptance  of  the  trust.  Make  your  arrangements 
carefully  that  no  error  or  confusion  may  embarrass  the  enterprise,  and  push  it  rapidly 
and  with  vigor.  Now  let  ns  quit  talking  about  an  extra  session  and  give  our  atten- 
tion to  raising  this  money  immediately,  and  as  fast  as  it  is  received  it  wiU  be  ased  in 

extirpating  the  disease. 

JOHN  S.  MARMADUKE.*' 

That  this  action  of  the  board  of  agriculture,  through  its  executive  committeo,  may 
not  seem  presumptuous,  it  may  be  stated  tbat  the  board  is  the  only  official  organixa- 
tion  for  the  promotion  of  agriculture  in  the  State.  By  official  we  mean  holding  com- 
missions from  the  governor  and  founded  in  the  laws  of  the  State.  That  its  character 
may  be  known  its  membership  is  given  : 

EZ'Officio  members.— John  S.  Marmaduke,  governor  of  Missouri ;  W.  E.  Coleman, 
superintendent  of  public  instruction ;  S.  S.  Laws,  LL.D.,  president  of  University  of 
Missouri ;  J.  W.  Sanborn,  dean  of  agricultural  college. 

CommisHofied  memhere.—Uon,  John  Walker,  Jefferson  City,  Oole  County :  Hen.  K.  J. 
Colman.  Saint  Louis:  Hon.  H.  Esbaugh, Hanover,  JeffntMiOeiiTityt  €.  B.*Itonard, 
esq..  Bell  Air,  Cooper  County ;  J.  A.  Potts,  esq.,  Mexico,  Audrain  County ;  W.  M.  HaU, 
esq.,  Walker's  Station,  Vernon  County;  M.  F^aircbild  Doud,  esq.,  Kansas  City;  John 
R.  Rippey,  Glen  wood,  Adair  County. 

It  properly  falls  within  the  duty  of  the  above  organization  to  act  in  this  matter. 
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and  the  above  iiamea  and  the  plan  to  be  hereafter  onfUned  will,  it  is  beUeyed,  oom- 
mend  the  enterprise. 

It  may  be  proper  to  state  that  so  long  as  there  was  a  prossare  for  an  extra  session 
of  the  legislatore  it  was  thought  oseless  to  act  in  the  capacity  now  assnnied,  but  aow 
that  it  is  defloitely  known  that  no  extra  session  will  be  called,  all  can  anite  ux>on  one 
plan  npon  which  complete  success,  it  iS  now  belleyed,  may  be  achieved. 

THX  NSBD  or  ACnOK. 

The  preeedine  &ots  wer»  arranged  for  pnblioation,  with  other  matter,  when  the  ex- 
citement regarding  plearo-pneumonia  was  at  its  highest  In  the  State,  but  Just  at  the 
completion  of  this  article,  the  State  veterinarian,  Dr.  Paul  Paqnin,  reported  that  the 
disease  was  oonflned  to  an  area  of  10  milee  from  Fulton,  and  that  it  was  ''yirtually 
extirpated."  Since  then,  in  a  statement  directed  to  me  as  dean  of  the  agricultural 
college,  Dr.  Biiohener,  United  States  veterinarian  stationed  at  Fnlton,  of  nigh  repu- 
tation as  a  veterinarian,  repeats  the  assuring  words,  and  says  that  not  an  acute  case 
existo,  in  his  behqf.  in  Callaway  County,  and  none  tuM  appeared  beyond  12  miles  from 
Fnltoui  yet  he  advues  raising  $10,000. 

WHY  HOW  BAIBK  HONXTY 

Because  history  in  no  department  of  human  affairs  has  sbown  more  clearly  a  neces- 
sity than  the  one  now  before  us.  The  most  insidious  of  all  diseases  is  within  our 
bordem,  whose  insidious  character,  the  bulletin  No.  15,  recently  iHSUcd  from  the  agri- 
-onltnral  college,  and  now  before  most  of  those  who  will  receive  this,  shows: 

(1)  It  is  months,  often,  that  an  animal  is  affected  with  the  diHcase,  and  to  untaught 
eyes  is  not  noticed,  and  yet  the  animal  may  be  imparting  the  disease  to  ethers. 

(2)  The  animal  apparently  gets  well,  yet  its  lungs  contain  the  disease  and  impart 
it  to  others.  The  cow  that  went  to  Anstralia  and  gave  the  disease  that  swept  away 
$44,000,000  of  stock  was  an  apparently  recovered  case.  Massachusetts  believed  she 
was  rid  of  it  only  to  find  it  burst  forth  fifteen  months  after.  Illinois  is  now  startled 
by  its  reappearance  at  Peoria,  seven  months  after  she  believed  she  was  clear  of  it. 
Kentucky,  duriug  the  last  week,  again  reporta  it  where  it  had  slept  for  months  nn- 
seen. 

This  is  its  history.  Callaway  County  and  its  reterinarians  report  no  visible  ease, 
hsTing  killed  over  iiO  animals.  But  the  veterinarians  each  send  out  a  warning,  and 
the  sum  of  $10,OpO  is  named  as  necessary  for  any  lurking  cases,  for  it  is  not  the  sick 
that  are  alone  to  be  killed,  but  everv  infected  herd  muiS  go.  Illinois  and  Kentucky 
have  Just  learned  that  they  should  have  killed  the  herd  and  not  merely  the  sick  ones, 
leaving  Uie  balance  aa  hidden  breeding  grounds  and  centers  of  proxiagation  months 
after. 

Then  let  the  mistakes  and  experience  of  others  be  our  warning.  Let  ns.  like  men. 
be  guided  by  the  history  of  the  past,  and  not  b^  animal  carcasses  In  the  tuture,  ana 
perhaps  too  late.  Indeed,  now  is  the  critical  time  for  completiuff  the  work,  and  vet 
the  tendt^ncy  is  to  go  to  sleep  on  the  question.  There  are  several  herds  in  which  the 
disease  may  appear,  near  to  Fulton,  whose  value  may  reach  $10,000,  and  whose  pur- 
chase Callaway  County  farmers  say  they  cannot  and  ought  not  to  make.  They  ought 
not  to  be  asked  to.  Why  f  Because  the  disease  involves  the  interests  of  the  whole 
State.  Feeding  the  fears  of  other  States,  whose  interests  this  dangerous  disease 
threatens,  our  State  is  girdled  on  three  sides  with  a  quarantine  that  has  brought  a 
commercial  ni^ht  upon  our  stock  commerce  and  threatens  a  paralysis  of  all  business 
life  in  Missouri. 

jSepresenting  $70,000,000  to  $BO,000,000.  our  cattle  industry  forms  one  of  the  largest 
and  niOHt  profitable  of  the  resources  of  toe  State.  The  mercantile  business  of  every 
city  and  village  draws  life  fh>m  it;'  the  banks  of  every  community  are  involved  in  its 
prosperity,  and  the  labor  of  every  town  and  the  sustenance  of  most  farmers  are  di- 
rectly involved  in  its  welfare,  with  one  of  the  best  soils,  climate,  and  location  for 
breeders  of  fine  stock,  Missouri  has  become  among  the  first  of  States  in  reputation  (or 
its  fine  herds  and  is  now  or  was  a  great  purcbasiuff  ground  for  breeders  for  the  vast 
herds  of  the  plains.  That  business  is  almost  complotoly  strangled  by  the  qnarantine 
that  faas  shut  down  around  us.  Herds  that  two  months  ago  were  worth  $20,000  are 
not  to-day  salable  for  $10,000,  vet  thev  are  only  tainted  by  association  and  not  by  dis- 
ease. The  tenacity  with  which  this  disease  clings  to  the  skirts  of  our  sister  States 
tells  us  with  no  uncertain  sound  that  unless  we  act  upon  the  theorv  that  this  disease 
is  bnt  slumbering  we  shall  leave  it  as  a  patrimony  to  our  sons  and  their  sons  to  the 
third  and  fourth  generation,  and  at  last  stab  fatally  the  nation's  export  tra«le  in  live 
animals,  sacrificing  thereby  the  most  hopeful  feature  of  our  agriculture  and  the  comer- 
stone  of  the  highest  type  of  farming. 

Tlie  disease  may  lurk  for  millions,  bnt  cash  down  will  take  thousands ;  it  demands 
the  future,  but  can  be  now  put  off  with  months ;  it  asks  every  oonnty,  but  may  be  pat 
off  wilii  one. 

30A<}-^86 
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U  IT  PLBUBO^-nCBinfOiaAt 

We  offer  no  argnment  to  tliose  who  affect  to  nndentand  other  tradet  than  their  own 
hotter  than  their  taught  workers.  Government  yeterinariana,  oar  State  reterinAriaas, 
and  the  veterinarlanB  of  other  Btates,  sent  In  the  interest  of  their  States,  which  in- 
terest is  not  to  qnarantine  well  stock  and  paralyse  trade,  hare  pronoonoea  it  pleaio- 
pnenmonia,  and  the  oonseqnent  onarantinehaa  aotnally  driven  land  hnyersotit  of  onr 
State,  affected  the  yalne  of  land  in  the  affected  area,  if  not  oyer  the  State:  has  de- 
preciated the  yalne  of  onr  herds  of  the  whole  State ;  hrings  several  telegrams  to  thi« 
office  everv  day  from  distant  sections  of  the  State  for  professional  aid,  that  their  stock 
may  be  shipped  to  the  beef  markets,  and  the  owners  are  now  oonvineed  that  we  are 
not  dealing  with  a  local  qneetion,  as  some  wonld  make  it  and  not  aid  in  the  matter. 
We  are  not  fighting  a  man  of  straw,  bnt  a  terrible  demon  that  may  still  be  lurking 
in  the  one  unfortunate  county. 

Gentlemen,  the  suspicion  that  this  incubus  is  upon  us  must  be  lifted  off  and  at  once. 
and  no  one  in  the  State  will  be  denied  his  clear  right  to  aid  with  his  money.  It  is 
purely  a  business  question.  We  have  got  to  satisfy  the  world  on. this  point,  aad  the 
quicker  the  better,  for  now  is  the  most  opportune  time,  for  the  disease  is  cheeked  by 
the  vigor  and  skill  of  a  few  citizens  of  Callawav  County.  Its  area  of  suspicion  u 
confined  within  12  miles  of  Fulton.  It  is  under  tne  power  of  two  quarantine  laws  of 
the  State  and  the  right  by  law  to  kill.  It  is  so  controlled  that  one  at  least  of  the  moat 
troublesome  quarantines  against  us  is  under  eonside ration  and  likely  to  be  raised. 
We  are  to  have  no  session  or  the  general  assembly ;  Callaway  County  should  not  and 
cannot  be  expected  to  meet  the  possible  danger,  and  we  should  not  ask  har  to  oart 
the  load  alone.  It  is  necessary  to  do  this  work  to  satisfy  other  States,  and  e^en  if 
there  had  been  no  disease  in  the  State  we  could  well  afifbrd  to  raise  half  a  millloii  to 
satisfy  these  States. 

CONDITIONS  09  DONATION. 

(1)  Ills  excellency,  John  S.  Marmaduke,  promises  to  recommend  the  next  general 
assembly  to  repay  these  sums  contributed,  and  in  this  matter  is  sustained  by  nranv 
members  likely  to  return. 

(3)  All  the  counties  will  be  asked  to  aid  and  may  become  interested  in  fhttixe  as 
donors. 

(Z)  All  donations  to  be  daily  published  by  the  tressnrer  in  one  or  more  prominent 
dailies,  as  received,  that  no  question  may  arise  as  to  what  becomes  of  the  money. 

(4)  The  State  treasuier  Is  to  receive  directly  all  money  donated,  and  pay  ont  none 
except  upon  vouchers,  each  voucher  giving  a  narrative  of  the  case  on  whioh  the 
money  is  paid,  the  eovemor,  auditor,  and  attorney-general  as  a  committee  aaditing 
said  vouchers,  thus  naving  right  at  nand  in  the  treasurer's  office  all  the  costs  and 
vouchers  for  the  same  to  present  as  a  whole  to  the  general  assembly. 

(5)  Any  money  not  expended  will  of  course  be  returned  pro  ra/o. 

{())  All  cattle  killed  are  to  be  appraised  by  three  fhrmers  at  a  rate  less  than  Ihll 
market  value  or  on  a  basis  of  two-tnirds  valuation.  The  committee  Is  otganised  and 
ifl  indorsed  by  Governor  Marmaduke,  and  is  the  same  that  has  done  the  appraising 
thus  fur. 

(7}  The  State  veterinarian,  who  is  oonnected  with  the  acricultttral  college,  will  be 
at  tue  command  of  the  authorities,  and  no  cattle  will  be  lEiUed  without  hts  or  the 
Qovernment  veterinarian's  inspection  and  certification  of  disease. 

A  PBB80NAL  QtTXBTION. 

Please  to  remember  that  this  move  is  indorsed  by  the  governor,  is  In  accordance 
with  a  vote  taken  by  a  meeting  of  eminent  gentlemen  at  Mexico  on  May  7,  over  yrhoui 
Ex-Governor  Hardin  presided,  is  said  to  be  necessary  by  the  veterinarians,  and  vrill 
aid  in  placing  us  right  before  the  world ;  that  the  move  is  not  an  idle  or  narrow  one,  bnt 
that  the  money  must  and  will  be  had,  and  that  it  is  you  who  ought  to  assist,  and  that 
the  only  difficulty  in  the  scheme  is  that  you  yourself  may  pass  it  along  to  some  one  else 
among  the  great  crowd  that  constitute  the  State. 

Please  act  at  once  and  commerce  in  cattle  will,  in  a  short  time,  flow  iVeely  firom  al! 
counties,  save  Callawayi  and  in  due  time  firom  that  oonn^,  under  proper  leetric- 
tions. 

Urgently  submitted* 

J.  W.  SAKBORN, 
Swntattf  Bwnd  t^  JgrkmfturT. 

NOTK.— I  trust  our  sister  States  will  remember  that  this  dire  disease  is  confined  to 
one  county,  and  a  fraction  of  that,  and  that  the  effort  of  our  people  to  raise  money 
should  reassure  them  and  not  alarm.  If  onr  people  were  apathetic,  then  atarm  wvMild 
be  well  groutided.  Tour  duty  to  lift  the' quarantine  against  us,  save  for  one  eoaoty, 
is  clear.  We  ate  a  member  of  the  fiimily  and  are  entitled  to  a  good  standing  with 
our  stock. 

J.  W.  8. 
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The  following  letter,  sent  in  reply  to  a  telegram  received  from  the 
governor  of  IllinoiB,  gives  a  condensed  summary  of  the  measures  in 
force  in  Missouri  to  suppress  the  disease: 

]>XFARTMSNT  OV  AORICULTUIUB, 

BuKSAO  OF  Animal  Ihdustrt^ 

WMhington^  D.  C,  Ma$  5,  1685. 
Sir  :  la  reply  to  voar  telegram  of  this  date,  asking  for  the  regnUtione  of  the  D^  - 
n  >r!inmit  of  Affrioolture  in  regard  to  the  onarantiue  of  plearo-pneamonia  in  OaJlj- 
«  * y  County,  Miwioiiriy  I  heg  to  state  that  tlie  railroad  oompauies  wbtoh  have  stations 
i>  Callaway  and  adjoininff  conntiee  hare  been  notified  not  to  reoeiTeaoy  affected  oat- 
i  Ih  for  shipuient  to  other  States  under  the  penalty  presoribed  in  sections  6  and  7  of  the 
act  eetablnthinff  the  Burean  of  Animal  Inoustry.  Notices  of  the  existence  of  the  dis- 
H«aHc  have  also  been  pubiitthed  in  the  local  papers,  and  the  attention  of  the  public 
called  to  the  penalties  for  such  shipmeot  of  cattle.  In  addition  to  this  the  railroad 
companies  have  issued  regulations  Drohibitinff  the  shipmeutof  cattle  from  these  coun- 
ties unless  accompanied  by  a  clean  bill  of  heaJth  from  our  iuB))ectors.  Our  inspectors 
are  doing  a]}  in  their  power  to  locate  infeoted  herds  and  to  prevent  the  shipment  of 
dangerous  animals. 

Very  respeotfiiUy, 

KOBMAN  J.  COLMAM; 

Hon.  R.  J.  OoLxsBT, 

In  reply  to  a  request  from  the  Kausas  sanitary  commission  for  Dr, 
Tmmbower  to  act  as  inspector  for  Kansas,  in  addition  to  his  duties  for 
this  Department,  the  commission  were  informed  that  Dr.  Tmmbower 
would  gladly  examine  any  suspected  cattle  in  the  vicinity  and  ^ve  any 
information  or  assistance  to  the  commisnion  which  might  be  in  his  power 
and  which  would  not  interfere  with  the  work  assign^  him  bv  this  De- 
partment. Dr.  Trumbower  was  informed  at  the  same  time  that  he  might 
assist  the  Kansas  authorities  while  stationed  at  Kansas  City,  but  that 
the  Department  could  not  permit  him  to  accept  an  JE^ppointment  which 
might  interfere  with  the  work  for  which  he  was  stationed  there. 

Dr.  Michener  was  called  home  by  private  business  about  June  15. 
As  there  had  been  no  case  of  pleuro-pneumonia  among  exposed  cattle 
for  nearly  two  months,  and  as  a  State  veterinarian  had  been  appointed 
to  look  after  local  interests,  it  was  not  considered  necessary  to  keep  an 
inspector  constantly  stationed  at  Fulton  after  that  time.  In  the  follow- 
ing letter  Dr.  Trumbower  was  directed  to  make  a  final  inspection  and 
report  results: 

DmpAnnaart  ov  AomcuLTtriM, 
BuRBAU  OF  Animal  Industry, 
Washington,  D.  C,  July  13, 1885. 
8ia :  On  receipt  of  this  yon  will  please  eo  at  onoe  to  Fnlton  and  make  a  thoronirh 
inspection  of  all  suspected  herds  in  that  vicinity  and  report  their  condition  apd  tne 
} probability  of  any  further  cases  of  disease.    You  will  also  note  the  time  when  the  last 
.i  tree  ted  animal  was  destroyed  in  any  herds  reported  upon,  and  state  if,  in  your  Jndg^- 
uent,  there  is  any  farther  necessity  of  maintaining  the  restrictions  upon  shipments 
t  Miwtourj  cattle.    Cannot  trade  go  on  as  usual  through  Kansas  City,  without  an  in- 
'.ector  being  stationed  there  from  this  time  onward  Y 

Very  respeotfuUy,  _ 

D.  E.  SALMON, 
CMrf  ^f  Surmu. 
Dr.  M.  R.  TBUlfBowxB, 

Kansitt  Oitjf,  Jlfd. 

To  this  letter  the  following  reply  was  recetved : 

Fm.Toir,  Ifo.,  Anpul  1, 18B5. 
1  &n  to  find  any  fkirther  eTldenoe  of  diseass  among  the  oattle  here.    The  last  «f» 
tasted  one  was  killed  April  18. 

II.  B.  XBlTlfBOWEB, 

Dr.  D.  E.  Balwov, 
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Kearly  three  and  one-half  months  having  elapsed  sinoe  the  destrnetioii 
of  the  last  affected  aaimal,  it  was  now  considered  safe  to  withdraw  the 
inspector  of  the  Bureau.  The  State  veterinarian  has  since  kept  up  a 
supervision  of  this  district,  but  no  other  cases  of  pleuro-pnenmonia 
have  developed.  The  disease  was,  therefore,  stamped  out,  and  in  a 
very  much  shorter  time  than  most  i>eople  considered  possible.  For  this 
happy  result  we  are  very  much  indebted  to  the  active  co-operatiou  of 
the  railroad  companies  dolnj?  business  in  that  part  of  the  State,  and  to 
the  vigorous  measures  adopted  and  carried  out  by  the  citizens. 

Dr.  Trumbower^s  report,  which  contains  many  facts  and  details  of 
work  not  mentioned  above,  will  be  published  in  full  in  the  Second  An- 
nual Eeport  of  the  Bureau  of  Animal  Industry. 

oino. 

There  have  been  no  animals  affected  with  pleuro-pnenmoniti  in  Ohio, 
according  to  the  most  authentic  information  at  our  command,  since  Sep 
temberj  1884.  In  the  herd  of  Mr.  0.  B.  0.  Dye,  from  which  tne  disease 
was  disseminated  throughout  the  Western  States,  there  have  been  no 
cases  for  more  than  eighteen  months.  It  is  believed  that  the  contagion 
has  been  entirely  extirpated  from  this  State,  and  that  there  will  be  no 
new  cases  of  the  disease  until  there  is  a  fresh  importation  of  the  con- 
tagion. There  have  been  appointed  in  this  State  a  board  of  cattle  com- 
missioners and  a  State  veterinarian,  who  have  made  frequent  inspec- 
tions of  the  infected  herds.  They  have  shown  a  desire  to  cooperate 
with  the  Bureau  of  Animal  Industry,  and  in  case  of  any  fresh  outbreak 
there  is  no  doubt  that  we  would  have  the  assistance  of  the  State  au- 
thorities. 

ILLIN0I8. 

The  following  is  a  summary  of  a  report  made  to  the  CRdef  of  this 
Bureau  by  Dr.  i^.  H.  Paaren,  State  veterinarian,  under  instructions  of 
the  live  stock  commission  of  illinois:  March  2, 1885, 4  cows  and  1  boll 
were  condemned  and  killed,  being  all  that  remained  of  tiie  Olarke  herd 
at  (Geneva.  Three  cows  showed  unmistakable  signs  of  having  been 
diseased,  the  lungs  adhering  to  the  diaphragm  and  ribs,  and  one  lung 
in  each  cow  having  encysted  portions  evidently  of  very  long  standing. 
On  the  10th  of  March  tiie  State  veterinarian  was  called  to  the  fieum  of 
F.  H.  Bowron,  located  durectly  across  the  river  from  the  Clarke  farm, 
near  Geneva,  and  was  shown  the  lungs  of  2  cows  that  had  died  of  a 
disease  that  was  afterwards  suspected  to  be  contagious  pleuro-pneumo 
nia.  The  lungs  were  not  in  a  good  condition  for  examination,  but  their 
appearance  was  such  that  the  farm  was  quarantined,  there  being  kept 
upon  it  51  head  of  dairy  cows  of  native  and  mixed  breeds.  On  May  2 
another  visit  was  made  to  this  farm  and  a  cow  found  in  the  last  stages 
of  pleuro-pneumonia.  She  was  condemned  and  killed.  Post  mortem 
examination  revealed  extensive  adhesions  of  both  lungs,  which  wen^ 
torn  in  removing  them  from  the  ribs  and  diaphragm.  All  except  the 
anterior  lobes  of  both  lungs  was  diseased,  each  lung  weighing  betweeu 
25  and  SO  pounds.  There  have  been  no  new  cases  on  this  farm  nor  in 
Kane  Oounty  since  that  time.  On  the  23d  of  April  the  State  veteri- 
narian  condemned  and  killed  all  the  animals  on  Mr.  Bailey's  farm,  near 
Peoria,  which  had  been  exposed,  with  the  exception  of  1  cow;  in  all,  ^ 
head.  This  included  3  diseased  animals.  The  remaining  oow  subse^ 
quently  contracted  the  disease  and  was  killed  about  two  weeks  later. 
These  cows  included  all  the  animals  attacked  with  pleuro-pnenmonia 
during  the  year  1886, 
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On  September  15 1  visited  the  herd  of  Mr.  John  Boyd,  of  Elmharat. 
Ul.y  at  the  request  of  the  State  live  stock  sanitary  commission.  I  found 
there  five  cows  which  had  been  isolated  becaose  it  was  supposed  they 
had  been  affected  with  pleuro-pnenmonia  in  a  mild  form.  In  two  of 
these  I  could  find  no  evidence  of  lung  disease  by  auscultation  and  ))cr- 
cnssion ;  in  a  third  there  was  only  crepitation  and  slight  loss  of  reso- 
nance over  a  small  portion  of  the  right  lung.  In  the  two  remaiDiDg  oue8 
there  was  greater  dullness  on  percussion  and  a  decrease  in  the  normal 
sounds  of  respiration  at  the  same  point,  but  even  with  these  there  were 
no  very  positive  indications  of  serious  lung  disease.  In  examining  the 
herd  of  cows  among  which  no  symptoms  of  disease  had  ever  been  no- 
ticed, one  animal  was  found  with  loss  of  respiratory  sounds  and  dullness 
over  a  part  of  the  right  lung.  With  this  animal  the  signs  of  lung 
lesions  were  more  positive  than  with  either  of  those  which  had  been 
previously  isolated.  The  animal  was  removed  from  the  herd  and  placed 
with  those  referred  to  above  as  suspicious  animals.  The  third  animal 
referred  to  was  unthrifty,  and  was  believed  to  be  suffering  from  tuber- 
colosis,  though  no  positive  signs  of  this  disease  were  discovered.  The 
owner  afterwards  concluded  to  slaughter  her,  which  was  done  in  the 
presence  of  the  Chief  of  this  Bureau  November  19.  The  post  mortem 
showed  that  the  only  lesion  of  the  lungs  of  old  standing  that  could  be 
made  out  was  the  adhesion  of  the  posterior  portion  of  the  right  lung 
to  the  costal  pleura.  There  was  some  congestion  of  the  anterior  part  of 
thia  long  with  a  number  of  collapsed  lobides,  but  no  encysted  portions 
to  indicate  a  former  serious  attack  of  lung  plague. 

At  the  time  of  my  visit,  in  September,  I  was  requested  by  the  sanitary 
oommission  to  take  charge  of  the  quarantine  of  this  herd^  and  was  as- 
sured of  the  co-operation  of  the  State  authorities  to  make  this  quarantine 
effective.  It  was  believed  that  such  a  quarantine,  maintained  under 
both  the  national  and  State  laws,  would  give  better  satisfaction  to  the 
authorities  of  the  other  States  and  relieve  the  cattle  trade  of  Illinois 
firom  the  restrictions  that  had  been  placed  upon  it  As  it  was  nearly  a 
year  since  any  of  these  animals  had  shown  symptoms  of  the  acute  dis- 
ease, and  as  the  evidence  of  the  lesions  at  the  time  of  the  examination 
waa  so  slight,  it  was  believed  that  a  quarantine  maintained  until  a  period 
of  eighteen  months  had  elapsed  since  the  last  symptoms  were  observed 
would  be  sufficient  to  prevent  any  danger  of  future  outbreaks.  By  my 
recommendation  Dr.  A.  H.  Baker,  of  Chicago,  was  appointed  to  visit 
this  herd  at  short  intervals  and  examine  the  isolated  animals  in  order  to 
be  certain  that  no  symptoms  showed  an  extension  of  the  disease  during 
the  time  the  animals  were  held  in  quarantine.  These  animals  have  all 
been  doing  well  since  they  have  been  under  our  supervision,  and  there 
is  no  reason  to  suppose  that  there  will  be  any  further  cases  of  lung 
plague  on  this  fiajrm.  Indeed,  the  period  of  quarantine  has  already  been 
considerably  longer  than  is  usually  required  in  such  cases.  Since  there 
are  a  few  instances  where  pleuro-pneumonia  has  been  disseminated  by  an 
animal  fifteen  months  after  it  has  shown  symptoms  of  the  acute  disease, 
it  was  decided  to  extend  tlie  period  of  quarantine  in  this  ease  to  eight- 
eon  months  after  the  last  symptoms  of  this  nature  had  been  seen. 

ymomtk  ajxd  west  yxrotsja. 

July  6, 1886,  Messrs.  Timberlake  &  Maslin,  of  Middletown,  Ya.,  sent 
a  communication  to  the  Department  of  Agriculture  stating  that  2  of 
tbeur  cows  in  a  herd  of  6  were  taken  July  1  with  an  unknown  disease 
whioh  WM  tappoiedtobe  pleozo-pneamoniayand  they  aaked  that  an  iB« 
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▼esttgatfon  be  made  to  detenniiie  the  nature  of  the  affection.  Dr.  H. 
W.  Rowland  was  ordered  to  make  an  inveRtigation  at  this  place.  On 
the  18th  of  Jaly  he  reported  that  the  animals  were  affected  with  plearo- 
pneumoTiia.  bat  that  he  had  not  been  able  to  maice  a  po9t  mortem  ex- 
amination in  order  to  verify  his  diagnosis.  This  herd  was  afterwards 
examined  by  Dr.  Rose  and  the  po9i  mortem  examination  showed  the  <lis- 
ease  to  be  contagions  plenro-pnenmonia.  He  reported  that  Charlfs 
Hardesty,  a  cattle  dealer,  of  Summit  Point,  W.  Va.,  had  broaght  cat- 
tle there  from  Ohicago  and  trom  Baltimore,  and  that  a  nnmber  of  ani> 
mals  in  the  vicinity  of  Summit  Point  showed  symptoms  of  long  diseaao, 
and  had  a  cough  which  resembled  that  heard  in  cases  of  plenro-piien 
nionia.  The  attack,  however,  was  in  all  cases  very  mild,  and  the  nni 
mals  seem  to  have  entirely  recovered  from  it.  Several  inspections  have 
since  been  made  of  the  cattle  at  Summit  Point,  W.  Va.,  and  of  those 
at  Middletown,  Va.,  which  were  infected  by  cattle  from  Summit  Points 
but  no  fbrther  cases  of  the  disease  have  occurred,  and  it  is  belieTed 
that  the  contagion  in  that  vicinity  has  entirely  died  ont  fit>m  natond 
canses. 

Inspections  made  at  Arlington,  Ya..  in  January,  1886,  discovered  1 
herd  affected  with  plenro-pneumonia  at  that  place,  and  a  partial  inspec- 
tion of  the  herds  in  the  vicinity  of  AJexandria  and  Mount  Vernon  re- 
vealed 6  herds  which. either  contained  affected  animals  or  in  which  the 
disease  had  recently  existed.  There  are  no  laws  in  this  State  whidi 
enable  the  local  authorities  to  co-operate  with  this  Bureau  to  prevent 
the  movement  of  diseased  or  exposed  animals  within  the  State. 

DUJLWiJUB. 

In  the  Fhvt  Annual  Report  of  the  Bureau  of  Animal  Industry  (p. 
448)  reference  was  made  to  an  outbreak  of  contagious  pleuro-pneumoiiia 
in  Delaware.  The  State  law  bearing  upon  this  subject  was  printed  hi 
fbll,  together  with  the  correspondence  between  the  Oommlasioner  of 
Agriculture  and  the  governor  of  Delaware,  arranging  the  prelimine- 
ries  of  a  plan  of  co-operatiop.  Dr.  Ward  B.  Rowland  was  appointed 
State  veterinarian  by  the  governor,  and  Drs.  William  B.  Miller  and  O. 
K.  Dyer,  inspectors  of  this  Bureau,  were  detailed  to  assist  in  making  an 
inspection  oi  tiie suspected  herds.  Our  inspectors  remained  In  the  State 
about  ten  days  and  found  3  herds  in  which  pleuro- pneumonia  existad, 
and  in  these  herds  there  were  42  affected  animals.  All  these  herds 
were  placed  in  quarantine  by  the  State  veterinarian  and  held  until  Mey 
18,  when  the  apiiropriation  was  exhausted  and  the  animals  released.  At 
that  time  13  infected  herds  were  in  quarantine.  The  following  letter, 
which  explains  itself  was  addressed  by  me  to  Dr.  Rowland  in  June: 

DarARTinDKT  of  Aoricultitiui, 

BUBXAU  or  AlflMAt  iNDUSniY, 

Sir  :  I  hsvs  bMn  informed  by  the  PeimsylTaiiiA  AothoritiM  tiiftt  they  are  approhrn 
Bive  of  the  shipment  of  cattle  of  infooted  herdi  from  Delaware  to  PennsTlranta.  )t. 
reference  to  this  eobject  I  would  like  to  inqnire  if  the  law  of  Delaware  Is  snch  thj^i 
yon  conid  be  appointed  an  inspector  of  the  Burean  of  Animal  Industry  and  at  the  ean.* 
time  hold  your  position  as  veteriuarian  of  Delaware.  In  that  case  would  the  f^v- 
emor  be  wUling  to  have  you  act  in  both  capacities,  and  would  he  snstain  yon  in  buttl- 
ing suspeoted  herds  in  quarantine  under  the  State  law  until  the  meeting  of  the  ifcx^ 
Congress,  when  it  is  hoped  measures  will  be  adopted  for  the  soppresHion  of  the  ili»- 
easel  Would  you  accept  an  appointment  from  this  Department  at  a  salary  of  16  a 
day  and  aotnal  necessary  expenses  for  the  days  on  which  yon  ara  employed  at  D^jpact- 
mant  work,  and  dsTOta  a  snflloieat  part  of  the  tiins  to  this  work  to  nq^  aa  wall  ia* 
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fonned  u  to  the  totent  of  the  diseaae  in  yoor  8tftt«  f    If  thiB  taggn^fm  meets  with 
your  approval,  I  would  be  glad  to  have  yoa  oossolt  with  the  goTemor  and  to  hear 
your  conolosion  at  an  early  day. 
Very  respeotfoUyi 

D.  E.  SALMON, 
Oh4tfofBwtau. 
Dr.  Wasd  B.  Bowlakd, 

Wilmington,  Deh 

On  July  10  Dr.  Bowland  addressed  me  a  letter  inclosing  a  oommnni- 
cation  from  Governor  Stockley,  authorizing  him  to  accept  an  appoint- 
ment firom  this  Bureau,  and  to  hold  the  infected  herds  in  quarantine, 
providing  such  action  was  without  expenae  to  the  State  of  Delaware. 
Jaly  29  the  appointment  was  sent  to  Dr.  Bowland  to  act  as  an  inspector 
of  this  Bureau,  in  accordance  with  the  plan  outlined  a^ove.  He  was . 
instructed  to  put  the  infected  herds  in  strict  quarantine,  according  to 
the  State  laws,  and  prevent  any  movement  of  infected  cattle  within 
the  State,  and  especially  from  Delaware  into  any  other  State;  also  to 
make  an  inspection  of  the  county  or  counties  infected  with  the  disease, 
and  to  report  weekly  to  this  Bureau  the  results  of  his  inspection. 

Since  his  appointment  Dr.  Bowland  has  reported  the  existence  of 
7  infected  herds,  containing  184  head  of  cattle,  33  of  which  were  visibly 
affected  with  pleuro-pneumonia. 

In  October,  1885,  Dr.  Bose,  an  inspector  of  this  Bureau,  was  directed 
to  make  an  investigation  in  regard  to  the  condition  of  the  herds  then 
held  in  quarantine.    He  reported  that  the  animals  exposed  to  the  con- 
tagion had  been  inoculated,  and  that  the  herds  were  then  held  in  quaran- 
tine.   The  herd  belonging  to  the  Lobdell  Car  Wheel  Company  contained 
18  heifers  and  young  steers  which  were  inoculated  in  March.    There 
were  3  cows  not  inoculated,  belonging  to  a  neighbor,  which  gained  en- 
trance into  the  field  with  the  infected  cattle,  and  were  quarantined  with 
them,    A  number  of  these  animals  had  a  cough,  which  was  most  marked 
with  2  of  the  cows  which  had  not  been  inoculated.     The  herd  of 
John  and  Frank  McCauley  contained  19  head  of  cows  and  young  stock, 
among  which  were  2  convalescent  or  chronic  casefiu    This  herd  had 
also  been  inoculated,  and  it  was  asserted  that  no  new  cases  had  devel- 
oped since  the  operation  had  been  performed.    The  herd  of  George 
White  contained  18  cows,  among  which  were  2  animals  in  the  chronic 
stage  of  the  disease.    These  animals  had  not  been  inoculated,  and  were 
in  sabstantiaUy  the  same  condition  as  the  animals  in  the  inoculated 
herds.    The  herd  of  the  Edgemoor  Iron  Company  contained  46  head 
which  had  been  moculated,  9  of  which  ha^  not  been  inoculated,  and 
8  convalescent  cases.    A  great  many  of  these  animals  were  coughing. 
All  of  the  acute  cases  on  this  and  the  other  farms  had  been  purchased 
and  destroyed  by  order  of  the  governor.    The  herd  of  John  Banks 
contained  14  animals,  with  which  was  1  animal  in  the  chronic  stage  of 
the  disease.    This  herd  had  been  inoculated,  but  the  inoculation  did 
uot  ^^take"  in  any  of  them.    They  remained  free  from  local  lesions 
and  constitutional  symptoms.    No  new  cases  of  the  disease  have  de- 
veloped since  the  inoculation  was  practiced.  John  Boyd's  herd  consisted 
of  7  inoculated  animals,  of  which  1  had  been  affected  with  pleuro-pneu- 
monia.    Elis  Hick's  herd  consisted  of  18  inoculated  animals  and  6  which 
bad  been  through  the  disease.    Kicholas  Garrett  had  16  inoculated 
animals  and  1  which  had  been  sick.    In  regard  to  these  herds  no  fur- 
ther particulars  are  given.    Some  herds  in  other  parts  of  the  State 
which  have  been  infected  were  disposed  of  by  the  slaughter  of  the  sick 
animals,  on  the  order  of  the  governor,  and  the  sale  of  those  in  health, 
to  be  slaughtered  for  food.    Dr.  Bowland  believes  that  he  has  traced 
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most  of  the  ontbreaks  in  Delaware  to  infected  animals  brought  from 
Baltimore.  It  is  to  be  noted,  however,  that  cows  are  frequently  taken 
to  this  part  of  Delaware  from  Chester  and  Lancaster  Counties,  Penn- 
sylvania, where  there  have  recently  been  affected  herds.  Dr.  Rose  saw 
40  cows  which  had  been  driven  ^m  these  counties  to  Wilmington  on 
the  day  of  his  visit,  which  were  sold  there.  It  should  also  be  observed 
that  the  supervision  in  none  of  these  cases  has  been  so  rigorous  as  to 
prevent  new  stock  from  being  added  to  the  herds,  or  the  concealment 
of  cases  of  the  disease  which  may  have  occurred  during  the  period  of 

?[uarantine.  In  some  instances  animals  were  brought  and  placed  in 
he  quarantined  herds  without  the  knowle<lge  of  the  »tate  veterinarian, 
and  it  is  very  evident  that  cows  which  contracted  the  disease  might 
.easily  have  been  destroyed  and  replaced  with  fresh  animals  in  order  to 
convince  the  inspector  that  no  cases  of  <lisease  had  occurred,  and  in 
that  way  prevent  the  extension  of  the  period  of  isolation.  This  fact  is 
also  to  be  taken  into  consideration  in  estimating  the  beneficial  effects 
of  the  inoculation  of  these  herds. 

NXW  JSRSBY. 

The  inspections  in  this  State  have  been  kept  up  during  the  greater 
part  of  the  year,  and  a  large  number  of  herds  have  been  inspected.  By 
co-operation  with  the  State  board  of  health,  which  has  charge  of  the  dis- 
eases of  animals  in  this  State,  infected  herds  have  been  quarantined 
and  much  has  been  done  to  reduce  the  prevalence  of  the  diaeaae. 

PENNSYLVANIA. 

In  order  to  learn  to  what  extent  pleuro-pnenmonia  is  disseminated  in 
this  State,  two  inspectors  were  sent  there  at  different  times  during  tiie 
year  with  instructions  to  investigate  and  learn  if  the  disease  existed  in 
any  herds  that  were  not  in  charge  of  the  State  authoritiea.  Neither 
of  these  inspector  were  able  to  find  any  cases  except  those  which 
had  already  come  to  the  knowledge  of  the  State  veterinarian.  Dr. 
Rose,  who  made  the  last  inspection  in  October,  1885,  reported  that 
thet  contagion  still  existed  on  the  farms  near  West  Chester,  Cheater 
County,  which  I  visited  in  1884.  Some  of  these  herds  had  been  inocn- 
lated  by  tho  State  veterinarian,  but  the  diseaae  continued  to  develop 
long  after  the  operation  was  performed.  The  henl  of  Levi  Lewis,  which 
had  been  inoculated,  was  one  of  those  in  which  the  infection  has  con- 
tinued to  exist.  Throe  cows  purchased  since  June  have  aU  contracted 
plenro-pneumonia;  two  were  sick  at  the  time  of  the  visit,  and  one  had 
made  a  partial  recovery.  Mr.  Lewis  stated  that  every  new  animal  taken 
into  the  herd  developed  more  or  less  symptoms  of  the  disease  after  it 
had  been  with  the  other  animals  a  certain  length  of  time.  It  has  been 
reported  that  animals  have  been  sold  from  herds  in  this  condition.  Such 
herds  have  not  been  and  cannot  be  held  safely  in  quarantine  during  the 
period  that  is  required  to  destroy  the  contagion  by  the  methods  there 
adopted. 

KARYLAND. 

A  thorough  inspection  of  this  State  has  not  been  made.  One  of  the 
inspectors  of  this  Bureau  is  now  engaged  in  this  work  in  the  vicinity  of 
Baltimore,  but  has  only  lately  commenced,  and  consequently  there  are 
few  returns  up  to  thia  time.   The  following  table  gives  a  ocmdmifri  state- 
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ment  of  the  number  of  herds  and  animals  examined  daring  the  year, 
and  the  number  found  affected  with  pleuro-pneumouia.  The  details  of 
these  inspections  will  be  found  in  the  forthcoming  second  annual  report 
of  the  Bureau  of  Animal  Industry. 
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SUMMABY  nr  EBGABD  TO  PLBUEOPNEUMONIA. 

The  danger  from  pleuro-pneumonia  west  of  the  Alleghany  Mountains 
has  been  greatly  reduced  since  the  First  Annual  Report  of  this  Bureau 
was  presented.  Ohio,  Illinois,  and  Missouri  are  now  free  from  this  plague. 
Mach  progress  has  been  made  in  freeing  Kentucky  from  it,  and  it  is 
believed  that,  providing  the  present  quarantine  measures  can  be  kept 
up  for  a  few  months  longer,  the  disease  will  soon  disappear  in  this  State. 
The  shipment  of  calves  and  thorough-bred  animals  from  sections  of  the 
East  liable  to  be  infected  has  its  periods  of  increase  and  decline,  as  with 
other  branches  of  traffic ;  as  a  whole,  however,  it  has  been  increasing 
and  will  continue  to  increase  from  year  to  year.  It  is  now  an  important 
part  of  the  trade  of  the  country,  and  has  reached  such  proportions  that 
it  can  be  neither  prohibited  nor  materially  modified  by  the  local  quar- 
antine regulations  of  the  several  States ;  and  for  the  same  reason  it  is 
impossible  to  keep  such  a  supervision  of  it  as  will  protect  the  West  from 
the  introduction  of  disease.  So  long  as  pleuropneumonia  is  allowed  to 
exist  in  the  East  it  may  be  accepted  as  a  self-evident  propositoiu  that 
the  West  will  be  subject  to  invasions  of  it,  and  that  no  local  regulations, 
can  protect  against  them. 

As  to  the  prevalence  of  this  plague  in  the  East,  the  details  of  inspec- 
tions show  that  it  exists  where  it  has  been  reported  to  exist  for  years. 
The  infected  territory  has  not  been  noticeably  increased  or  diminished. 
The  inspections  were  undertaken  to  furnish  data  which  would  serve 
to  indicate  the  measures  and  the  expenditure  that  would  be  required  for 
the  extirpation  of  the  contagion.  They  cannot  be  taken  as  showing  ac- 
enrately  the  number  of  cattle  which  have  been  affected  with  pleiux> 
pneumonia  during  the  year,  but  simply  as  the  number  of  cases  of  disease 
which  the  inspectors  saw  by  going  once  or  twice  over  the  territory. 
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There  were  too  many  infected  herds  for  us  to  undertake  to  keep  fhem 
all  under  supervision.  In  many  infected  stables  inoculation  was  ptsc- 
ticed,  and  it  was  admitted  by  the  owners  that  new  animals  brought  into 
these  herds  would  contract  the* malady  unless  they  Were  protected  by 
Inoculation ;  often  they  would  contract  it  in  spite  of  this  operation. 
Conversely,  it  may  be  accepted  as  beyond  controversy  that  animals 
taken  from  these  inoculated  herds  and  allowed  to  mingle  with  healthy 
ones  would  disseminate  the  contagion.  These  herds,  which  are  infected 
but  which  do  not  contain  sick  animals,  therefore,  do  not  appear  on  our 
inspection  list ;  and  it  is  doubtful  if  their  shipment  firom  State  to  State 
feould  be  prevented  under  the  present  law,  which  provides  a  penalty  for 
shipping  affected  animals.  Two  breeding  herds  of  Holsteln-Friesian 
cattle  have  been  affected  during  the  year,  and  other  breeding  herds 
have  been  exposed. 

The  number  of  infected  herds  in  the  Eastern  States  is  so  great  that 
no  attempt  has  been  made  by  the  Bureau  to  notify  their  owners  and 
neighboring  transportation  companies  of  their  existence.  Indeed,  it 
would  have  been  impossible  to  verify  the  diagnosis  and  issue  the  noti- 
j&cations  with  the  present  limited  force  of  the  Bureau.  If  issued*  such 
notifications  would  be  of  no  value  unless  the  herds  were  kept  under 
supervision ;  this  again  was  impossible,  because  of  our  limited  force. 
As  a  matter  of  fact  it  has  been  difficult  to  prevent  shipment  of  affected 
animals  in  the  isolated  outbreaks  of  the  West  where  the  community 
favored  stamping  out  the  disease  and  were  anxious  to  assist  and  for- 
nish  information.  In  the  cities  of  the  East  the  situation  is  very  dif- 
ferent ;  the  community  is  frequently  hostile  to  interference ;  no  reliable 
information  can  be  obtained  from  neighbors ;  there  are  numerous  trans- 
portation  companies  by  which  shipments  may  be  made,  and  the  owners 
of  cattle  will  not  always  allow  inspection.  It  is  useless  to  attempt  to 
accomplish  anything  under  such  circumstances  without  power  to  make 
inspections  whether  the  owner  is  willing  or  not — and  hei  generally  is  not 
willing  if  his  cattle  are  affected — and  authority  to  enibrce  such  measureB 
as  are  necessary  to  stamp  out  the  disease  as  soon  as  found.  To  under- 
take a  quaris^ntine  of  infected  herds  without  adopting  measures  to  extir* 
pate  the  contagion,  woald  result  in  the  accumulation  of  so  many  infected 
herds  in  quarantine  that  no  effectual  supervision  could  be  kept  up  with* 
out  a  large  number  of  inspectors,  and  an  expense  much  greater  than 
would  be  necessary  to  stamp  out  the  disease  at  once  by  the  slaughter 
of  every  infected  animal. 

Oo-operation  with  State  authorities  to  accomplish  the  prompt  extir- 
pation of  the  disease  has  not  been  practicable,  because  very  few  State'^ 
have  laws  anthorizing  co-operation  in  any  form  for  this  purpose ;  and 
none  have  sufficient  appropriations  to  Justify  their  officers  in  attempting 
the  slanghter  of  all  infected  herds.  Our  efforts  in  the  East  have,  there- 
fore, been  limited  to  an  inspection  that  would  eive  an  approximate  idea 
of  the  infected  territory,  the  number  of  infected  herds,  and  the  number 
of  affected  animals  existing  at  any  one  time. 

In  making  the  appropriation  for  the  Bureau  of  Animal  Industry  for 
the  fiscal  year  ending  June  30, 1886,  a  clause  was  added  reading  as  fol- 
lows: *^  And  the  Oommissioner  of  Agriculture  is  hereby  authorised  to 
use  any  part  of  this  sum  he  may  deem  necessary  or  expedient,  and  in 
such  manner  as  he  may  think  best,  to  prevent  the  spread  of  pleuro- 
pneumonia, not  to  conflict  with  existing  law.''  There  was  a  radical 
difference  of  opinion  as  to  whether  this  clause  conferred  anv  additional 
authority  for  the  expenditure  of  money  over  that  contained  in  the  law 
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of  May  29, 1884    Aooordingly  the  following  letter  of  Inquiry  was  ad- 
dicesed  to  the  First  OomptroUer  of  the  Treasury  Department : 

Dkpartmemt  ot  Aoricultttbs, 
BuiiSAU  OF  Animal  Industry, 
*  Watkington,  D.  C.June  1»,  1885. 

Sir  :  I  would  mpecifolly  ask  you  for  a  deoisioQ  m  to  the  power  conferred  upon  the 
Cummiaeioner  of  A^r!  culture  by  the  follow  ins  seotion  of  an  act  making  appropriations 
for  the  Agricaltaral  Department  for  the  fiscal  year  endins  June  30,  m^ : 

*'  For  carrying  out  the  provisions  of  the  act  of  May  20. 1884,  establishing  the  Buroun 
uf  Animal  Indnstry,  |100,0(M);  and  the  Commissioner  or  Agriculture  is  hereby  author- 
ized to  nse  any  part  of  this  sum  he  may  deem  necessary  or  expedient,  and  in  such^ 
manner  as  he  may  think  best,  to  prevent  the  spread  of  pleuro-pneumonia,  not  to  con- 
flict with  existing  law/' 

Does  this  language  give  any  authority  to  the  Commissioner  of  Agrionltnre  in  the 
use  of  this  money  bavond  what  is  oonferred  upon  him  in  the  act  of  May,  1884?  It 
aeeroa  to  have  been  the  intention  of  Congress  to  allow  this  Department  to  compensate 
the  owners  of  such  cattle  as  it  would  be  necessary  to  destroy  in  order  to  stamp  out  the 
dangerous  outbreaks  of  contagious  pleuro-pneumonia  in  the  Western  States ;  other- 
wise there  would  appear  no  reason  lor  inserting  the  last  half  of  the  sentence. 

In  this  connection  I  desire  to  call  your  attention  to  the  following  extract  from  a 
loiter  received  from  the  Hon.  Thomas  Sturgis.  8e<iretary  of  the  Wyoming  Stock  Grow- 
ers' Association,  dated  Cheyenne,  Wyo.,  April  24,  1885,  In  which  he  says: 

'*  I  am  directed  by  the  executive  committee  of  this  association  to  ounvey  to  you  an 
expreasion  of  their  deep  interest  in  the  question  of  contagions  cattle  diseases,  and 
their  sympathv  with  theefibrts  yon  are  making  for  the  extinction  of  plenro-pneamonia. 
The  writer  and  Judge  Carey  were  members  of  the  committee  which  rramed  and  assisted 
in  securing  the  pawage  of  the  animal  industry  bill,  and  were  also  of  the  committee; 
the  past  winter,  which  secnrod  the  pasjiage  of  the  clause  in  the  legislative  appropria- 
tion bill  which  secured  the  further  appropriation  of  $100,000  and  the  extension  of  the 
powers  of  the  Commissioner,  permitting  him  to  use  it  at  hi»  discretion.  Noticing  that 
some  questions  have  arisen  as  to  the  power  of  the  Commls'tioner  to  use  any  part  of  this  ' 
appropriation  to  pay  for  cattle  destroyed  on  account  of  diM'aseor  to  prevent  the  spread 
of  disease,  it  was  thought  by  this  committee  that  yon  might  be  glad  to  know  the  in- 
tention of  the  two  Committees  of  Agriculture  in  the  House  and  Senate  at  the  time  of 
the  passage  of  this  last  clause,  and  that  it  was  understood  by  Congress  to  give  the 
Commissioner  the  power  to  pav  for  the  above  classes  of  cattle  if  he  saw  fit,  and  the 
reason  that  it  was  nut  in  this  form  was  because  at  that  period  of  the  session  the  laws 
of  both  Houses  prohibit  the  putting  of  any  addition  to  any  appropriation  bill  which 
iB  not  absolutely  germane  to  the  appropriation.  The  two  houses  wished  to  give  this 
power  to  the  Commissioueri  and  it  was  with  that  Intention  that  the  clause  reftrred 
to  was  passed. 

"  For  corroboration  of  this  I  take  pleasure  in  referring  you  to  General  Dibrell,  of 
TenneMee,  and  Hon.  James  Wilson,  of  Iowa,  who  wore  both  members  of  the  House 
committee,'' 

An  early  reply  to  the  ahore  is  respectfully  requested. 
I  have  the  honor  to  be  your  obedient  servant, 

P.  C.  NE8BIT, 
Acting  CcmmiB9\ontr, 

Hon.  M.  J.  Durham, 

Fir$i  Comptroller,  Tretuury  Department 

Below  will  be  found  the  Comptroller's  reply: 

TRRASUnT  Drpartmbnt, 
First  Comptkollbr's  Officb, 
Wa$Hngton,  D.  C,  June  19,  1885. 
Sir  ;  In  reply  to  yonr  letter  of  yesterdar  asking  my  construction  of  the  two  statutes 
referred  to  therein,  that  of  May,  1884,  and  that  of  March  3,  1885,  and  especially  those 
parts  of  the  act  in  regard  to  jronr  powers  to  nse  the  money  appropriated  to  prevent 
tho  spread  of  pteuro-pueuwonia,  I  would  state  that  I  have  examined  both  acts,  and  I 
believe  that  your  power  is  as  complete  under  the  one  as  the  other,  and  that  the  act  of 
March  3,  l88o,  gives  you  do  authority  or  additional  control  over  the  fund  appropriated 
other  than  that  oonferred  by  the  act  of  May,  1884. 
Very  reapeotfiillyi 

IL  J.  DUBHAM, 

Comptroller. 

Hon.  NOBMAK  J.  COUf  AIT 

CommUekmer  of  JgrieuUmre* 


Digitized  by  VjOOQ IC 


4T6         REPOBT   OF  THE   COMMISSIONER   OF  AQBICULTUBE. 

This  correspondence  is  sufficient  to  show,  without  further  explana- 
tion, why  no  part  of  the  appropriation  has  been  used  for  the  poichase 
and  slaughter  of  infected  herds. 

INO0T7LATION  BY  STATE  AI7TH0BITIBS  Ain>  OTHERS. 

Inoculation  has  been  practiced  to  a  considerable  extent  in  BiooUjiij 
N.  Y.,  by  local  practitioners,  cattle  dealers,  and  the  owners  of  infecteu 
herds.  In  New  York,  Now  Jersey,  Pennsylvania,  Delaware,  and  Mary- 
laud,  it  has  been  largely  practiced  by  the  local  authorities.  While  tluB 
proceeding  may  have  saved  the  owners  of  infected  herds  the  loss  of  a 
few  animals,  and  has  possibly  relieved  these  States  from  a  certain  amount 
of  embarrassment  as  to  the  disposition  of  infected  herds,  it* must,  never- 
theless, be  looked  upon  with  alarm  from  a  national  point  of  view.  The 
inoculated  herds  are  not  subjected  to  that  close  supervision  which  is 
necessary  to  prevent  the  sale  of  animals,  nor  is  the  period  of  quarantine 
maintained  for  a  sufficient  time  for  all  danger  to  be  passed.  Animals 
which  are  mildly  affected  are  inoculated  with  the  healthy  ones,  and 
within  three  months  after  the  last  case  of  the  disease  is  known  to  the 
authorities  aU  quarantine  restrictions  are  removed.  It  is  absolotelj 
certain  fix)m  the  experience  in  Europe  and  this  country  with  inocuLi- 
tion,  that  the  infection  is  maintained  in  inoculated  herds  for  a  much 
longer  time  than  three  months,  and  that  fresh  animals  introduced  into 
these  herds  are  very  liable  to  contract  the  disease.  This  point  will  be 
elaborated  in  the  Second  Annual  Report  of  the  Bureau  of  Animal  In- 
dustry, and  is  referred  to  here  to  draw  attention  to  this  souroe  of  dan- 
ger which  has  been  rapidly  increasing  in  importanoe  during  IIm  last 
year. 


nSTBSTIGATIONS  IS  BWINB  PLAGUE. 

During  the  past  year  the  investigations  concerning  this  disease  were 
earned  on  without  intermission.  The  methods  adopted  were  those  used 
by  the  most  advanced  investigators,  as  well  as  those  which  suggested 
themselves  to  us  directly,  and  grew  out  of  the  necessities  of  the  case. 
At  least  twenty  animals  were  carefully  examined  in  the  earlier  part  of 
the  year.  In  nearly  all  instances  the  disease  had  been  communicated 
from  the  sick  to  the  healthy  by  contagion,  either  at  the  experimenul 
station  of  the  Bureau  or  in  neighboring  herds.  Very  few  showed  any 
disease  of  the  lungs ;  in  fact  the  disease  manifested  itself  chiefly  by  ex- 
tensive ulcerations  of  the  csBcum  and  colon  (Plate  I).  The  animals  lin- 
gered usually  irom  one  to  three  weeks  after  the  first  appearance  of  tlie 
disease,  and  in  nearly  every  case  were  killed  in  the  last  stages  to  prevent 
any  post  mortem  changes,  as  the  animals,  when  left  to  themselves.  ofte*j 
(lie  early  in  the  night  and  decomposition  sets  in  very  rapidly  uurio;; 
the  spring  and  summer  months  in  this  climate. 

It  was  our  intention  to  study  carefully  the  microbes  found  in  the  vari- 
ous exudates  of  the  serous  cavities,  especially  that  of  the  peritoneal 
cavity,  which  has  been  considered  very  virulent  by  former  observers. 
In  cases  of  advanced  disease,  characterized  by  extensive  ulcerations  of 
the  large  intestine,  it  was  found,  on  microscopic  examination  of  lymphatic 
glands  and  other  organs  invested  by  the  peritoneum,  that  the  latti^r 
membrane  was  covered  with  a  layer  of  lymph,  in  which  were  imbeddtHi 
various  kinds  of  bacteria,  micrococci  of  different  sizes,  slender  as  well 
M  tUok  badllL    Cover-glasses  brought  in  oontaot  with  the  periUmeom 
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likewise  contained  several  forms.  Finally,'  the  persistent  imparity  of 
the  contents  of  vacnnm  tubes,  as  well  as  cnltores  made  directly  from 
the  serous  effusions  at  the  post  mortem  examination,  forced  us  to  con- 
clude that  we  must  not  look  for  any  pure  cultures  from  this  source. 
The  inference  was  that  microbes  gained  access  to  the  closed  cavity 
through  lesions  caused  by  the  extensive  ulcerations  of  the  large  intes- 
tine which  always  accompanied  these  cases,  and  that  they  were  not 
there  destroyed  either  because  the  system  had  been  so  debilitated  or 
the  microbes  were  capable  of  a  parasitic  existence. 

The  peritoneal  exudate  had  been  pronounced  virulent  by  Klein,  who 
thence  obtained  the  bacillus  claimed  by  him  to  be  the  cause  of  swine  pUi  gue. 
We  determined  to  isolate  and  study  the  different  bacteria  which  we 
should  meet  with  in  this  exudate  by  culture  and  inoculation.  If  the 
lesions  in  the  intestine  were  due  to  a  local  multiplication  of  the  specific 
microbe  in  the  mucous  membrane,  it  seemed  natural  to  suppose  that 
it  would  be  very  abundant  in  the  contents  of  the  intestinal  canal  and 
would  find  its  way  with  the  other  bacteria  into  the  peritoneal  cavity, 
and  that,  having  become  adapted  to  the  struggle  with  animal  tissues,  it 
might  even  outgrow  the  other  forms  in  this  situation.  At  the  same 
time  the  possibility  must  not  be  set  aside  that  septic  bacteria  might 
gain  entrance  in  the  same  way  by  a  rapid  invasion  of  the  blood  or  lym- 
phatic channels  or  both,  materially  change  the  clinical  aspects  of  the 
disease,  and  give  rise  to  various  apparently  inexplicable  phenomena 
and  sequelae.  In  two  cases  a  bacillus  was  found  in  the  peritoneal  cavity 
made  up  of  long,  jointed  filaments,  and  probably  identical  with  the  ba- 
cillus of  malignant  (edema  ( Vibrion  septique).  the  spores  of  which,  ac- 
cording to  Koch,  are  abundant  in  the  soil.  These  filaments  were  found 
in  great  abundance  upon  cover-glasses  upon  which  a  delicate  film  of 
peritonea]  exudate  had  been  dried.  In  another  pig,  which  died  in  the 
night  during  a  heavy  frost  (November  22, 1884),  and  which  was  exam- 
ined early  next  morning,  a  cover-glass  touched  to  the  peritoneal  surface 
of  t^e  liver  was  found  crowded  with  a  bacillus  in  long,  jointed  filaments, 
no  doubt  identical  with  the  preceding.  The  appearance  of  the  abdom- 
inal cavity  in  this  case,  as  indicated  in  the  notes  of  the  post  mortem^ 
are  briefly  as  follows : 

Abdomen  on  opening  emits  a  faint  odor  not  observed  in  previous 
cases.  Ulcers  of  the  mucous  membrane  of  the  large  intestine  plainly 
visible  through  the  peritoneum ;  peritoneum  dry,  no  serum  in  the  cav- 
ity, no  evidence  of  peritonitis.  Liver  of  a  pale  reddish  color ;  on  sec- 
tion bloodless;  csecum  and  colon  studded  with  ulcers,  some  covered 
with  a  projecting  black  necrotic  mass.  Sections  of  the  liver  hardened 
in  alcohol  were  found  to  contain  three  difierent  forms  of  microbes,  the 
bacillus  found  on  the  surface  of  the  liver,  the  individual  filaments  of 
which  were  very  long,  a  small  slender  bacillus,  and  a  micrococcus;  these 
were  present  in  equal  numbers.  The  cover-glass  with  which  the  peri- 
toneal surface  of  the  large  intestine  had  been  touched  in  close  proximity 
to  the  ulcers  revealed  not  a  single  microbe  among  the  numerous  epithe- 
lial cells  which  had  come  away.  Thus  the  invasion  of  the  bacillus  was 
no  doubt  by  way  of  the  bile  ducts  in  this  case.  The  presence  of  such 
large  numbers  of  microbes  in  the  liver  tissue  can  hardly  be  accounted 
for  by  a  post  mortem  growth  in  this  instance.  In  blood  collected  from 
the  heart  and  examined  unstained,  this  same  bacillus  was  found,  the 
elements  pale  and  almost  disintegrated. 

Id  sections  made  of  one  of  the  idcers.  the  mucous  membrane  was  found 
entirely  thrown  off,  as  well  as  a  portion  of  the  submucous  connective 
tissue.    The  muscular  layer  was  replaced  by  an  inflammatory  inflltra- 
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tion  of  cells  and  enormously  thiokenedf  so  that  the  line  of  fiitty  tissue 
in  the  submncosa  was  poshed  forward  into  the  Inmen  of  the  tabe  and 
formod  two  sides  of  a  cone  (the  apex  of  which  had  sloughed  away)  be- 
t  ween  the  mass  of  infiltrated  cells.  Various  kinds  of  bacteria  were 
found  in  this  inflammatory  tissue,  but  towards  and  beneath  the  peri 
toneum  were  colonies  of  micrococci  occupying  intervals  between  the  ot\\> 
aud  layer  spaces  probably  lymphatic.  This  case  is  cited  simply  to  point 
out  what  may  be  found  in  a  case  of  advanced  swine  plague  in  which  tbe 
lesions  are  concentrated  in  the  large  intestine  chiefly,  and  the  lungit 
luostly  intact.  It  indicates  somewhat  the  difficulties  in  the  way,  the 
time  that  must  be  consumed  before  any  trustworthy  results  are  ob- 
tained, and  the  caution  that  must  necessarily  be  exercised  in  ooming  to 
a  conclusion. 

In  endeavoring  to  carry  Qut  the  plan  of  isolating  and  cultivating  the 
bacteria  found  in  swine  plague^  the  work  was  retanled  by  the  difficulty 
of  keeping  on  hand  cases  of  swine  plague  contracted  in  the  natural  waj, 
and  by  the  heat  of  summer  which  completely  interfered  with  the  ordi- 
nary nutritive  gelatine  cultures.  Finally  a  special  '^  cold  box  "  wnB  con- 
structed in  connection  with  .the  cold-air  chamber  of  an  ordinary  refiige- 
rator,  and  thickly  padded  with  felt.  The  air  within  this  box,  in  oom- 
munication  with  that  of  the  refrigerator  by  an  upper  and  lower  pipe, 
remained  about  10^  F.  below  the  temi)erature  of  the  laboratory,  which 
for  several  months  rarely  fell  below  90^  F.  at  night  Plate-cultures  and 
tube-cultures  were  kept  in  this  box,  and  only  removed  for  porpoaes  of 
examination  and  inoculation.  In  this  way  only  were  we  able  to  atUiie 
gelatine  after  losing  many  plates  upon  which  hours  had  been  apent  the 
•day  previous. 

Perplexed  by  contradictory  results  and  foiling  to  obtain  any  pathoge- 
nic germ  by  isolating  the  different  forms  found  in  the  peritoneal  eiSusion, 
the  discovery  of  a  fine  bacillus  in  Germany  causing  a  disease  in  swme 
which  was  regarded  as  identical  with  swine  plague  in  England  and  the 
United  States  aroused  our  attention.  The  bacillus,  of  exceedingly  small 
siae,  was  described  as  being  present  in  large  numbers  in  tiie  spleen  and 
other  organs  of  diseased  pigs,  and  that  the  disease  could  be  at  once  deter- 
mined by  examining  portions  of  the  spleen,  driecl  on  cover-glaasea.  As 
this  bacillus  had  never  been  seen  by  us  we  decided  to  examine  the  spleen 
veury  oarefhlly  in  order  to  determine  its  presence  or  absence. 

The  disease  having  for  the  moment  died  out  at  the  experimental  sta- 
tion, our  attention  was  directed  to  an  outbreak  in  Salem  Ooonty,  New 
Jersey,  where  it  had  assumed  quite  extensive  proportions.  Two  young 
animals  were  killed.  In  both,  the  large  intestine  was  extensively  ulcer- 
ated, the  lungs  partially  hepatized,  and  the  large  serous  oavlUes  filled 
with  effusion.  Without  going  into  details,  we  need  but  to  state  that  in 
numerous  cover-glass  preparations  of  the  spleen  the  fine  badllos  wa? 
absent ;  cover-glass  preparations  of  lung  tissue  and  of  the  aeroua  effn 
sions  equally  negative. 

In  regard  to  the  cultures  made  in  gelatine  tubes,  the  results  did  nut 
differ  from  those  obtained  heretofore.  In  three  cultures  of  the  blood  ot 
one  animal  nothing  grew;  in  one  from  the  other  animal,  three  or  four 
colonies  appeared.  Several  cultures  from  the  same  animal  were  entirel.v 
negative.  From  the  spleen  of  the  first,  three  different  microbes  wen 
isolated — ^two  micrococcii  and  a  bacterium.  In  cultures  from  blood  and 
serous  exudates,  several  other  forms  were  isolated.  In  all,  five  bacteria 
from  these  two  animals  were  studied  (4  micrococci  and  1  baoteriom).  In- 
oculations of  each  into  two  mice  and  two  pigs  failed  to  prodnoeany  dis- 
ease with  the  exceptions  mentioned  below»    The  cultures  in  gelatliie 
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prored  that  both  in  the  blood  and  in  the  spleen  these  bacteria  were  veiy 
few  in  nnmbery  bo  that  they  ooald  not  be  detected  in  cover-glasB  prepara- 
tions. We  were  fnlly  satisfied  that  the  fine  bacillus  claimed  to  be  the 
cause  of  the  disease  in  France  and  Germany  was  not  present. 

Anticipating  somewhat  the  conclusions  which  we  arrived  at  later  con- 
cerning the  real  cause  of  this  puaszling  disease,  we  must  say,  at  this 
point,  that  we  no  longer  consider  a  micrococcus  as  the  cause  of  all  out- 
breaks of  the  disease  known  as  swine  plague.  The  First  Annual  Beport 
of  the  Bureau  mentions  the  death  of  three  pigs  from  inoculation  with  a 
micrococcus.  Thifr  micrococcus  is  easily  distinguished  by  its  peculiar 
growth  on  gelatine,  which  it  rapidly  liquefies.  Since  that  time  it  was  not 
lound  excepting  in  one  of  the  two  cases  just  described.  The  inocula- 
tions with  this  produced  a  rise  of  temperature  within  ten  days  in  the 
two  animals  which  subsided  a  few  days  aft^r.  One  of  the  animals  was 
killed  about  seventeen  days  after  inoculation.  The  lungs  were  found 
extensively  hepatized.  The  presence  of  numerous  lung  worms  left  us 
in  doubt  as  to  the  cause  of  this  hepatization.  Tubes  inoculated  from 
the  spleen  and  blood  remained  sterile.  The  second  animal  died  of  swine 
plague  one  month  after  inoculation.  The*  tesults  which  we  obtained 
later  on  with  another  microbe  lead  us  to  suspect  that  this  was  a  case 
produced  by  natural  infection.  Whether  this  micrococcus  is  a  septic 
organism  or  one  which  is  the  cause  of  a  definite  disease  in  pigs  cannot 
be  answered  at  present. 

The  attention  aroused  abroad  by  Pasteur's  vaccine  as  a  protective 
against  the  disease  known  as  rouget  in  France  and  Bothla^f  in  Oennany, 
and  there  regarded  as  identical  with  the  disease  prevailing  in  our  own 
country,  led  us  to  examine  carefully  two  tubes  of  vaccine  known,  re- 
spectively, as  first  and  second  vaccine,  which  were  kindly  sent  to  us  by 
Prof.  A.  Liautard,  of  New  York,  and  which  he  had  received  directly 
from  Pasteur's  laboratory.  We  were  surprised  to  find  that  the  microbe 
in  the  vaccine  was  identical  with  that  described  b^  Oerman  investiga- 
tors as  being  the  cause  of  the  disease  in  Germany.  This  microbe  was 
without  doubt  a  bacillus,  exceedingly  small,  to  be  sure,  but  not  at  all 
recalling  the  microbe  originally  described  by  Pasteur  and  Thuillier  as 
having  the  form  of  a  figure  of  eight.  We  shall  later  state  our  reasons 
for  supposing  that  the  microbe  first  discovered  by  Thuillier,  and  the  one 
now  cultivated  as  a  vaccine  in  Pasteur's  laboratory  are  two  entirely  dif- 
ferent microbes  and  the  cause  of  two  distinct  diseases.  In  the  follow- 
ing chapter  the  results  of  our  experiments  with  the  vaccine  are  given 
in  detail,  and  from  them  it  will  be  seen  that  it  does  not  prevent  swine 
plague,  for  the  simple  reason  that  the  vaccine  of  one  disease  cannot  pro- 
tect against  another. 

AN  BXADONATIGN  OF  PASTBUB'S  TAOOINB  FOB  BOTTGET. 

On  October  16  a  tube  was  received  at  the  laboratory  containing  about 
15*"®  of  Pasteur's  vaccine  for  rouget,  the  European  swine  plague.  The 
oolor  of  thd  liquid,  which  was  faintly  turbid,  was  of  a  light  reddish  j^el- 
low.  A  rubber  cork  securely  closed  the  mouth  of  the  tube.  On  drying 
minute  portions  on  cover-glasses  for  the  purpose  of  examining  the  kind 
of  microbe  it  contained,  the  culture  liquid  was  found  to  contain  a  con- 
siderable proportion  of  solid  matter  which  formed  a  thick  layer  on  the 
cover-glass  and  did  not  adhere  firmly  during  the  operation  of  staining 
and  washing.  This  residue  is  in  all  probability  peptone,  as  there  is  no 
precipitation  on  boiling.  Judging  frt>m  the  amount  of  residue  the  cult- 
ure liquid  contained  at  least  2  per  cent 
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When  stained  in  methyl- violet,  prepared  by  adding  a  drop  of  an  alco^ 
hollc  solution  to  a  watch  glass  of  distilled  water,  and  examined  with  a  ^ 
homogeneous  objective,  the  microbes  appeared  as  bacilli  in  the  form  of 
very  slender  filaments  which  assumed  various  curves,  loops,  and  broken 
lines.  As  the  manner  in  which  the  vaccine  had  been  put  up  did  not 
seem  to  guarantee  the  absolute  purity  of  the  culture,  a  number  of  plate- 
cultures  were  made  whence  to  obtain  pure  cultures.  Two  days  later  a 
few  scattered  colonies  appeared  in  the  form  of  a  rosette  of  club-shaped 
elements ;  these  were  small  bacteria.  On  the  following  day  a  large 
number  of  very  small  round  colonies  could  be  discerned  with  a  magni- 
fication of  about  60  diameters.  These  were  no  doubt  the  fine  bacilli  A 
greenish  film  began  to  encroach  upon  the  plates  and  liquefy  the  gela- 
tine. A  microbe  was  described  by  SchUtz  as  being  in  the  vaccine  osed 
in  Baden  which  produced  the  same  greenish  coloration.  Five  days  af^er 
the  plates  had  been  prepared  the  colonies  could  not  yet  be  distinguished 
with  the  naked  eye.  Under  a  1-inch  objective  they  appeared  as  large 
as  piu's  heads.  To  avoid  total  loss  of  the  plates  by  the  encroachment 
of  the  chromogenous,  putrefactive  microbe,  a  spot  was  selected  under 
a  dissecting  microscope  free  from  colonies  of  what  were  supposed  to  be 
contaminating  bacteria;  a  minute  portion  of  the  gelatine  layer  contain- 
ing a  number  of  barely  visible  colonies  was  dug  up  and  transferred  to 
10^  of  beef  broth  with  1  per  cent  peptone.  On  the  23d,  two  days  after 
inoculation,  a  faint  opalescence  was  observed  in  both  tubes,  which,  on 
shaking,  was  resolved  for  the  moment  into  delicate  rolling  clouds.  There 
was  no  membrane  or  deposit.  From  another  plate,  a  tube  culture  in  na- 
tritive  gelatine  and  one  in  beef  broth  with  peptone  were  made  in  the 
same  way.  In  three  days  the  liquid  culture  presented  the  same  appear- 
ance as  those  made  from  the  other  plate.  Films,  dried  on  oever-glasses. 
and  stained  for  half  a  minute,  contained  the  same  bacilli  as  those  found 
originally  in  Pasteur's  liquid  vaccine.  The  track  of  the  platiniun  wire 
in  the  tube  of  gelatine  became  opaque  in  a  few  days.  A  row  of  dood- 
like  masses  began  to  spread  from  it  as  a  center  and  appeared  as  if  strong 
on  the  needle  track  which  was  now  very  faintly  discernable.  (Plate  L^ 
Fig.  6.)  These  clouds  were  fringed  at  the  edges,  and  when  approaching 
one  another  the  entire  growth  presented  the  appearance  of  a  minute 
test-tube  brush*  forced  down  into  the  transparent  gelatine.  We  were, 
therefore,  led  to  conclude  from  microscopical  and  culture  appearances 
that  the  microbe  of  Pasteur's  vaccine  was  not  a  figure-of-eight  form  as 
he  himself  described,  but  a  bacillus  not  to  be  mistaken  for  a  microcoocos. 

(a)  Inoculation  toith  the  first  vaccine^  in  mice. — It  had  been  experiment- 
ally determined  by  Loeflier  that  the  bacillus  of  rouget  resembles  very 
closely  the  bacillus  which  produces  septicemia  in  mice,  in  microsoopic 
appearances,  in  its  mode  of  growth  in  gelatine  as  well  as  in  its  behavior 
towaitis  the  white  blood  corpuscles  in  the  body  of  the  infected  animal 
If  the  bacillus  of  Pasteur's  vaccine  is  identical  with  the  baciUus  of 
rouget  in  Germany,  and  not  too  attenuated,  it  should  produce  septic8^ 
mia  in  mice.  On  October  17,  three  mice  were  inoculated  by  injectiDg 
beneath  the  skin  of  the  back  of  two  5  drops,  of  the  third  10  drope  of  the 
vaccine;  they  were  kept  in  a  large  glass  bell -jar  covered  with  a  sheet 
of  tin  perforated  with  large  holes  over  its  entiiie  surface,  and  supplied 
abundantly  with  food  and  water.  To  avoid  pain  they  were  mvanablr 
chloroformed  before  inoculation.  October  20,  one  mouse  was  plainly  ilf  ; 
it  moved  with  difiiculty,  had  a  staring  coat  and  suffused,  partly  dosed, 

*  Within  a  few  days  a  book  on  rouget  (Lvdtin  a.  Sobottelioa  Der  Bothtai^d.  Sekwene) 
was  received  in  which  the  term  "  test-tube  brush  "  is  also  used  in  deeoribing  the  ap- 
pearance of  the  gelatine  ooltuie. 
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eyes.  It  was  fonnd  dead  the  next  momlDg,  or  abont  foar  days  after  in- 
oculation. Portions  of  the  spleen,  livor^  and  blood  from  the  heart  were 
rubbed  on  cover-glasses,  dried  and  stained  for  half  a  minute  in  an  aque- 
ous solution  of  methyl-violet.  Two  cultures,  one  in  gelatine  and  one  in 
beef- broth  peptone,  had  been  previously  made.  On  the  three  cover- 
glasses  very  fine  bacilli  were  found  quite  abundantly,  some  free  and 
some  within  white  blood  corpuscles  (Plate  II,  Fl^.  5).  In  one  cell,  at 
least  thirty  could  be  counted.  The  presence  of  large  numbers  of  bacilli 
in  white  blood  corpuscles  from  the  spleen  of  mice  in  which  septictemia 
had  been  produced  by  the  injection  of  putrid  blood  was  pointed  out  as 
far  back  as  1878  by  Koch,  and  lately  confirmed  by  Loffler  and  SchUtz, 
in  mice  inoculated  with  the  virus  of  rouget.  The  culture  in  gelatine  of 
blood  from  the  heart  assumed  precisely  the  same  appearauce  as  did  the 
culture  from  the  gelatine  plates.  The  liquid  culture  proved  to  be  made 
up  entirely  of  the  fine  bacilli,  while  its  microscopic  appeanince  coin- 
cided with  the  liquid  cultures  from  the  gelatine  plates.  October  24,  an- 
other mouse  showed  symptoms  of  illness.  The  eyes  were  slightly  suf- 
fused, the  coat  staring,  and  the  respiration  labored.  It  lived  through 
the  next  day,  but  wa«  found  dead  ou  the  morning  of  the  26th,  nine  days 
after  inoculation.  In  the  liver  and  blood  a  moderate  number  of  bacilli 
were  found ;  in  cover  glasses  of  the  spleen  they  were  not  observed.  A 
culture  of  blood  from  the  heart  in  beef-broth  peptone  contained ,  two  days 
later,  a  pure  culture  of  the  slender  bacilli.  The  third  mouse  remained 
welL  Inoculations  with  the  pure  cultures  of  the  vaccine  were  not  at- 
tempted for  want  of  time.  The  above  illustrates  very  clearly  how  in 
certain  cases  pure  cultures  may  be  obtained  from  impure  mixtures  by 
simply  inoculating  with  the  mixture  an  animal  susceptible  to  one  of  the 
forms  only. 

The  foregoing  experiments  seemed  to  us  suiBcient  proof  that  the  mice 
had  died  fh>m  a  multiplication  in  the  varioas  organs  of  the  bacillus 
found  in  Pasteur's  vaccine.  We  were  also  convinced  that  the  bacillus 
cultivated  as  a  vaccine  in  France  was  identical  with  the  bacillus  re- 
garded as  the  cause  of  rouget  in  Germany. 

(b)  Vacehiatian  of  jH/^t.— October  16,  pigs  78  and  94  were  inoculated, 
each  with  five  drops  of  the  first  vaccine,  one-half  into  each  thigh ;  Nos. 
76  and  96  received  in  the  same  manner  about  2^  each  of  the  same  vac- 
cine. Pig  78  died  October  20.  Having  a  black  skin  discolorations 
could  not  be  made  out.  In  the  peritoneal  cavity  a  very  large  quantity 
of  coagulable,  straw-colored  lymph  was  fonnd ;  a  fibrinous  exudate  cov- 
ered the  coils  of  the  large  intestine  and  lumps  of  the  same  lay  loose  in 
thA  cavity ;  the  peritoneum  itself  was  pale.  The  liver  was  of  a  pale 
flesh  color  and  almost  bloodless,  the  lobules  standing  out  very  distinct. 
A  fibrinous  exudate  matted  the  different  lobes  together.  Lungs  of  a 
rosy  color,  slightly  congested,  some  serum  in  the  pleural  sacs  as  well  as 
in  the  pericardial  cavity.  Bight  heart  distended  by  a  dot,  left  empty. 
In  the  stomach  an  intensely  red  patch  was  found  near  the  pylorus  cov- 
ered with  a  whitish  mucous  layer,  readily  removed.  Tne  intestines  ap- 
parently healthy.  The  inguinal  glands  of  one  side  were  considerably 
re<ldened.  In  order  to  see  how  far  the  inoculation  with  a  few  drops  of 
the  vaccine  was  accountable  for  death,  cover-glasses  upon  which  bits  of 
the  spleen  and  liver  had  been  rubbed  and  others  upon  which  blood  and 
serum  from  the  peritoneal  cavity  had  been  dried  were  examined,  but 
they  contained  no  bacteria  of  any  kind.  Cultures  in  gelatine  tubes 
were  prepared  with  a  platinum  loop  from  the  peritoneal,  pericardial, 
and  pleural  effusions  frotn  the  cut  surface  of  spleen  and  blood  from  the 
heart.  A  portion  of  the  spleen  was  dropped  into  a  liquid  culture  at 
81 AO— ^86. 
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tbe  same  time.  A  pipette  was  filled  with  the  peritoneal  effasion  and  ooe 
with  blood.  On  the  following  day  two  tubes,  one  of  meat  broth,  ihe 
other  of  meat  broth  with  peptone,  received  each  several  drops  of  ihe 
peritoneal  exudate  from  a  pipette.  Two  additional  tubes  were  inocu 
lated  %vith  a  platinum  loop  from  the  pipette  containing  blood  from  the 
heart. 

All  of  the  above  cultures  remained  sterile  excepting  the  two  liqui<i 
cultures  of  the  blood  and  the  gelatine  tube  containing  a  portion  of  the 
Bi)Ieen.  Both  the  former  became  faintly  clouded  on  the  second  day 
after  inoculation,  and  were  found  pure  cultures  of  the  bacillus  found  in 
tbe  vaccine.  It  is  probable  that  they  had  multiplied  iu  the  pipette  over 
night  and  made  infection  possible,  as  their  number  iu  the  blood  mast 
have  been  very  small. 

In  about  two  weeks  after  inoculation  a  faint,  cloudlike  growth  from 
the  bit  of  spleen,  which  was  about  the  size  of  a  split  pea,  downward 
into  the  gelatine  could  be  easily  seen.  When  the  bit  of  spleen  was  re- 
moved a  week  hiter  and  rubbed  on  cover-glasses,  exquisite  preparations 
of  the  rouget  bacillus  were  obtained.  Masses  of  filaments  could  be 
seen  interlacing  with  one  another  in  all  directions.  Most  of  the  fila- 
ments were  of  considerable  length  (20  to  30  micro  millimeters).  The  in- 
jected bacilli  had  thus-  penetrated  the  system  quite  thoroughly,  though 
present  at  any  place  in  but  small  numbers. 

The  three  remaining  pigs  which  had  been  vaccinated  appeared  undis* 
turbed  by  the  operation.  The  ten)perature  chart  is  given  on  page  481  in 
connection  with  the  second  vaccination. 

A  tube  of  the  second  vaccine  was  received  at  the  laboratory  on  Octo* 
ber  23.  It  remained  unopened  iu  a  cool  box  at  a  temperatureof  60<3  tofiS^ 
F.,  until  October  28,  when  ii  portion  was  used  for  the  second  vaocina- 
tion  of  pigs,  another  for  the  inoculation  of  mice,  and  a  third  for  micro- 
scopical examination  and  cultivation.  In  general  appearance,  color,  and 
consistency  the  liquid  resembled  the  first  vaccine  closely.  On  removiDg 
the  rubber  stopper  there  was  a  sudden  outrush  of  air,  which  scattered 
a  portion  of  the  liquid  as  a  fine  spray.  At  the  same  time  minute  air- 
bubbles  rose  to  the  surface  of  the  liquid  forming  a  delicate,  white  foamy 
layer. 

Portions  were  immediately  dried  on  covers  and  stained  in  an  aqueooB 
solution  of  methyl- violet.  Examined  with  a  Zeiss  ^j^  homog.  Oc.  2,  two 
kinds  of  bacilli  were  found.  (Plate  II,  Fig.  4.)  Large  ones  with  rounded 
extremities  from  2.5  to  4  micromillimeters  long  and  about  .7  micromil* 
limeters  broad,  a  few  in  chains  of  two  to  four,  the  majority  isolated. 
Some  failed  to  stain  deeply,  probably  because  dead.  The  other  bacilli 
resembled  closely  those  found  in  the  first  vaooine.  They  occurred  in 
slender  filaments,  either  curved  or  angled.  Some  of  the  filaments  were 
plainly  jointed,  the  segments  measuring  not  more  than  from  I  to  1^ 
micromillimeters  in  length ;  a  few  isolated  bacilli  were  of  the  same 
length  as  the  segments  of  the  longer  filaments. 

Plate  cultures  were  at  the  same  time  prepared  by  adding  two  droix^ 
of  the  vaccine  liquid  to  10^^  of  beef  broth  peptone  and  mixing  one 
drop  of  this  dilution  with  10«<^  of  nutritive  gelatine,  which  was  spread 
on  two  plates.  At  the  same  time  two  additional  plates  were  prepared 
by  adding  merely  a  platinum  loop  of  the  dilution  to  10«"  of  the  gelatine. 
Though  examined  from  time  to  time  for  nearly  a  week  no  colonies  of  the 
bacillus  could  be  detected.  But  this  was  easily  explained  when  the 
tube,  which  formed  the  dilution  for  the  plate  cultures,  was  found  sterile 
after  four  or  five  days.  It  seemed  as  if  the  microbes  were  dead;  the 
large  as  weU  as  the  small  bacillus.    On  October  31  two  additional  caI^ 
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ares  were  prepared  by  adding  to  each  about  foar  drops  of  the  yaccine^ 
which,  after  exposure,  had  been  kept  in  a  refrigerator.  On  the  third 
day  one  culture  was  faintly  clouded  and  found  to  contain  the  delicate 
bacilli ;  the  other  tube  remained  clear.  The  great  majority  of  the  bacilli 
in  the  vaccine  were  evidently  incapable  of  multiplying.  That  the  cult- 
ure liquid  was  not  at  fault  was  afterwards  proved  by  inoculating  the 
tubes  which  had  remained  sterile  with  pure  cultures  of  the  fli'st  vaccine. 
An  abundant  growth  was  observed  in  tM(o  days. 

(a)  Inoculation  of  mice. — On  October  28  two  mice  were  inoculated,  each 
with  one  drop  of  the  second  vaccine,  three  with  three  drops  each,  and 
one  with  four  drops.  The  mouse  inoculated  with  the  tlrst  vaccine  and 
still  well  received  about  two  drops.  October  31  one  of  the  mice  inocu- 
lated with  three  drops  was  found  dead.  Limbs  partly  flexed,  eyes  half 
closed.  The  organs  were  normal  in  appearance,  excepting  the  lungs, 
which  were  intensely  congested.  Cover-glass  preparations  from  tixe 
liver,  spleen,  blood  from  the  heart  and  lungs  contained  no  bacteria;  a 
meat  broth  peptone  and  a  gelatine  culture  inoculated  with  blood  from  the 
heart  remained  sterile.  In  this  case  death  could  not  have  been  caused 
by  the  inoculation.  On  November  4,  one  week  after  inoculation  with 
th  ree  drops  of  the  vaccine,  a  second  mouse  died,  after  having  shown  signs 
of  illness  for  a  day  or  two  previous.  l\  was  found  with  limbs  flexed,  as  in 
sitting,  but  it  had  fallen  forwards  on  its  head  from  a  piece  of  bread  on 
which  it  had  been  sitting.  The  back  was  arched,  the  eyes  closed  with 
slight  secretion.  On  removing  the  skin  of  the  abdomen  a  tew  red  patches 
were  found  on  its  under  surface.  There  was  a  collection  of  serum  in  the 
fold  of  the  groin  on  each  side  where  the  lymphatic  glands  stood  out 
prominent.  There  was  some  serum  in  the  peritoneal  cavity ;  the  spleen 
was  dark  and  tumefled,  the  liver  quite  dark,  kidneys  pale.  On  section 
the  cortex  was  paler  than  the  medulla ;  through  both  regions  small  rami- 
fieations  of  a  dark  red  color  extended  ^  lungs  normal.  Gover- glass  prep- 
arations revealed  the  minute  bacilli  m  the  blood  from  the  heart,  in  the 
lungs,  spleen,  liver,  and  kidneys.  Their  number  in  all  organs,  except- 
ing in  blood  from  the  heart,  was  enormous.  In  the  lungs,  liver,  and 
spleen  large  pale  cells  were  found  in  large  numbers  gorged  with  the 
bacilli.  (Plate  II,  Fig.  6.)  Small  cells  were  also  observed  in  which  the 
stained  bacilli  were  so  numerous  as  to  give  the  cell  a  deeply  stained, 
reticulated  appearance.  A  gelatine  and  a  liquid  culture  were  prepared 
by  snipping  away  the  apex  of  the  heart  with  flamed  scissors  and  trans- 
ferring some  blood  with  a  platinum  wire.  These  tubes,  strange  enough, 
remained  sterile.  The  remaining  mice  showed  no  signs  of  disease. 
These  experiments  go  far  to  demonstrate  the  identity  of  the  pathogenic 
bacilli  in  both  vaccines.  The  large  bacillus  may  have  been  some  harm- 
less microbe,  the  introduction  of  which  into  the  culture  took  place  no 
doubt  when  the  tubes  were  originally  filled  with  the  vaccine  liquid. 

We  infer  from  the  culture  and  inoculation  experiments  that  the  second 
vaccine  was  as  weak  as  the  first,  probably  much  weaker.  The  bacilli 
of  the  first  vaccine  developed  abundantly  on  gelatine  plates,  while  those 
of  the  second  did  not.  The  latter  failed  in  two  out  of  three  cases  to 
grow  in  liquid  media,  while  the  former  readily  grew  in  all  inoculated 
tubes.  Their  behavior  towards  the  mice  agrees  with  these  determina- 
tions. The  efficiency  of  the  vaccination,  which  depends  on  the  quality 
of  the  second  as  well  as  that  of  the  first  vaccine,  is  much  impaired  when 
the  strength  and  vitality  of  the  preparations  cannot  be  relied  on.  It  is 
true  that  there  is  much  time  lost  in  importing  the  vaccine  from  Paris 
but  as  both  vaccines  were  subjected  to  the  same  conditions,  the  great 
attenuation  of  the  second  vaccine  in  comparison  with  the  first  must  be 
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ascribed  to  a  failure  tn  preparation.  Ih  fact,  it  is  reasonable  to  antici- 
pate that  the  time  lost  in  iniportiug  the  vaccine  would  be  a  serious  ob- 
stacle to  its  application  in  this  country,  even  if  it  could  be  shown,  which 
is  by  no  Qieans  proved,  that  the  same  disease  existed  here,  as  long  as 
the  present  methods  of  keeping  the  vaccine  remain  in  use. 

(b)  Vaccination  ofpign. — The  vaccination  was  undeilaken  October 28, 
twelve  days  after  the  tirst  vaccination.  Pigs  Nos.  76, 94,  and  95,  which 
had  received  the  first  vaccine,  wen^  inocnlated  by  a  hyj>oderinic  injection 
of  about  two  and  a  half  drops,  which  is  the  prescribed  dose,  in  addi- 
tion to  these,  two  other  pigs,  Nos.  103  and  104,  receivod  each  about  ti** 
of  the  s<ame  vaccine^  one  half  into  each  thigh.  Our  object  waa  to  pro- 
duce the  disease,  if  possible,  by  a  large  dose,  and  compare  it  with  the 
disease  prevalent  here.  None  of  the  animals  became  sick,  however. 
The  following  table  gives  the  temperature  of  each  vaccinated  pig  from 
the  day  of  the  first  vaccination  to  November  5: 

FIRST  VACCINATION,  OCTOBEK  16. 


Date. 

No.  7fl. 

Na78. 

No.  04. 

No.  99. 

No.  103. 

No.  104. 

103 

I03i 

1U21 

1034 

103 

1(131 

104i 

102 

1021 

lOJi 

103 

1021 
lOJ 
lOii 
Wod. 

104| 

llHI 

1031 

104 

1032 

103i 

103 

103| 

104 

103| 

OF. 
103 
I02i 
lOii 
1034 
1031 
1024 
103 
103 
1031 
103 
1031 

oj: 

oj. 

Ot-tolirr  17  ............—............... 

Octubt-r  19 

Octolior  20 

OcUilwr  21  

Oct«l»«*r  22.... ............... ........... 

.......... 

Ootnbor  23 

Oct«4>er  25 

Oi'tolwr  2U 

Ocrober27 —....•. 

........i. 

October  28 

1044 

1041 

SECOND  VACCINATION,  OCTOBEH  28. 


O.'toh<»r  29... 
Octolier  31... 
November  2 . 
Nov«iub«*r  6  . 
November  0. 


103 
103| 
103 
102 
1024 


103 

103| 

103 

1031 


102| 

103 

1034 

103 

103| 


One  week  aft^r  the  second  vaccination  these  pigs  were  penned  with 
two  others  which  were  affected  with  swine  plague  of  a  very  severe  tyjic. 
These  animals  had  been  obtained  from  a  place  several  miles  from  the 
experimental  station  on  November  4,  as  no  cases  of  swine  plague  had 
been  kept  at  the  station  since  the  summer  of  the  same  year.  One  of 
these  pigs,  No.  105,  died  on  the  same  day,  the  other.  No.  IOC,  die*!  in 
the  night  between  the  6th  and  7th.  The  contact  of  the  healthy  with 
the  diseased  did  not  extend  over  a  period  uf  more  than  two  days  there- 
fore. 

The  history  of  these  vaccinated  animals  is  briefly  as  follows:  On  the 
morning  of  November  15,  pigs  Nos.  95  and  103  were  found  dead.  The 
former  had  been  twice  vaccinated,  receiving  about  2<^  of  the  first  vac- 
cine (at  least  ten  times  the  proper  dose)  and  about  three  drops  of  the 
second.  Pig  No.  103  had  receive<l  about  2««  of  the  second  vaccine  only 
(also  about  ten  times  the  prescribed  dose).  Post  morteni  at  2  p.  m., 
temperature  of  the  night  previous  and  day  40^  to  50^  F.  There  was  no 
distinct  discoloration  of  the  skin  noticeable.  The  superficial  lymphatic 
glands  of  the  groin  were  tumefied  and  reddened.  On  opening  the  ab- 
domen the  small  intestines  were  found  studded  with  whitish  ex«res* 
cences,  caused  by  the  attachment  of  echinorhyuclii.  Delicate  iilameuts 
stretched  across  the  coils  of  intestine  and  some  serous  effusion  iodi- 
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cated  sligbt  peritonitis.  MeseDteric  glands  enlarged  and  congested, 
mesenteric  vessels  dark,  gorged  with  blood;  lungs  and  heart  evidently 
iutjict ;  the  bronchi  contained  a  few  laug  worms  ;  spleen  and  liver  not 
noticeably  changed.  In  examining  the  intestinal  tract  a  large  area  of 
the  mucons  membrane  of  the  stomach  was  intensely  reddened,  some 
places  oi  a  bright  scarlet,  others  duller.  The  ileum  was  congested ;  no 
ulcerations  visible.  The  caecum  and  large  intestine  were  intensely  red- 
dened. For  some  distance  from  the  valve  the  mucous  surface  was  stud- 
ded with  small  discolorations  which  on  close  examination  were  seen  to 
be  depressions  of  commencing  ulcerations.  About  the  iieo-csBcal  valve 
there  were  small  masses  of  yellowish  matter  plugging  the  distended 
mouths  of  the  flask-shaped  glands.  In  pig  103  the  post  mortem  appear* 
ances  were  as  follows:  The  major  part  of  the  lungs  was  highly  congested, 
a  considerable  quantity  of  a  pale  reddish  liquid  in  both  pleural  sacs. 
The  surface  had  a  mottled  appearance  due  to  islands  of  dark  red  color 
BiUTOunded  by  paler  tissue;  no  hepatization ;  lung-worms  present;  stom 
och  and  small  intestine  not  affected ;  echinorhynchi  attached  to  its 
walls ;  ascarides  extending  up  into  bile-ducts.  Large  intestine  and  c»- 
cum  intensely  congested  as  with  No.  95 ;  a  large  paU^h  of  ulcemtions 
about  the  valve :  a  few  nodular  swellings,  probably  enlarged  follicles. 
The  lymphatic  glands  of  the  abdominal  cavity  in  general  tumefied,  pnr- 
plifth.  We  felt  no  hesitation  whatever  in  pronouncing  both  as  having 
had  swine  plague. 

Pig  104,  which  had  been  inoculated  with  the  second  vaccine  only,  bat 
which  had  received  a  large  dose  of  the  same  (about  2^)  was  found  dead 
2^ov«mber  7,  and  examined  immediately.  There  was  no  discoloration  of 
the  skin  perceptible.  The  superficial  lymphatic  glands  of  the  groin 
somewhat  enlarged  and  slightly  reddened.  A  small  quantity  of  serum 
in  the  abdominal  cavity.  Dark  bluish  protuberances  and  whitish  spots 
on  the  ^mall  intestine  indicated  the  presence  of  echinorhynchi.  The 
lungs  were  much  congested  ;  the  bronchi  filled  with  lung  worms;  some 
ascarides  in  the  stomach.  Lesions  characteristic  of  swine  plague  were 
not  found  in  the  large  intestine. 

Pig  y4,  which  had  received  five  drops  of  the  first  and  about  three  drops 
of  the  second  vaccine,  died  very  suddenly  on  the  morning  of  Novemlier 
18.  It  had  been  apparently  well  a  few  hours  before  death.  The  post 
mortem  examination  was  made  within  an  hour  after  death.  The  skin 
of  the  ears,  about  the  vulva,  and  along  the  middle  line  of  the  abdomen 
covered  with  a  red  blush.  Isolated  red  patches  on  the  inner  aspect  of 
the  limbs  and  on  the  vertical  aspect  of  the  neck.  The  inguinal  glands 
beneath  the  skin  enlarged,  pale;  on  incision  much  serum  flowed.  The 
subcutaneous  fatty  tissue  over  the  lateral  aspect  of  the  abdomen  was 
dotted  with  numerous  punctiform  extravasations.  In  the  alNlominal 
cavity  the  large  intestine  presented  a  very  stnking  apfiearanee.  Be* 
neath  the  peritoneal  coat,  throughout  its  whole  extent,  it  was  covered 
with  innumerable  blood  extravasations,  varying  from  a  mere  dot  to  ot>- 
long  patches  about  one-eighth  to  one-quurterof  an  inch  long.  The  spleen, 
somewhat  enlarged,  was  dotted  with  numerous,  slightly  elevated,  dark 
spots.  The  stomach,  along  the  lesser  curvature,  wiw  spnukle<i  with  eo* 
chymoses.  The  |>eritoneal  cavity  contained  a  moderate  quantity  of 
aerum.  The  right  heart  was  filled  with  serum,  darkened  by  suspended 
corpuscles;  the  left  quite  empty.  On  the  auricles  a  number  of  minute 
red  dots  were  present.  The  lungs  were  but  slightly  congested.  Over 
the  surface  of  both  were  scattered  numerous  dark  red  patches  about  one- 
eighth  of  an  inch  in  diameter.  On  section  these  were  found  to  corre 
spond  to  dark  hepatized  lobules  beneath.    A  few  lung  worms  present. 
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All  the  lymphatic  glands  in  the  thoracic  cavity  were  of  a  very  dark-red 
color.  On  section  this  color  was  found  throughout  the  gland  and  a 
large  amount  of  dark-colored  blood  flowed  from  the  cut  surface. 

The  lymphatic  glands  about  the  stomach  and  along  the  entire  extent 
of  the  meso-colon  were  enlarged,  dark  purplish,  similar  in  appearance 
to  those  of  the  thorax.  Those  of  the  colon  resembled  dark-red  beans  in 
size  and  color.  The  glands  of  the  mesentery'  were  enlarged,  the  cortex 
reddened,  medullary  substance  slightly  so.  The  mucous  membrane  of 
the  stomach  was  studded  with  red  points  near  the  lesser  curvature. 
In  a  few  places  hemorrhages  had  occurred.  The  clots,  when  pulled 
away,  revealed  patches  thickly  covered  with  ecchymoses.  The  small 
intestine  in  general  did  not  exhibit  any  signs  of  inflammation,  as  the 
membrane  was  quite  pale.  But  here  and  there  red  points  and  larger 
patches  of  extravasation  were  found.  The  large  intestine,  distended 
with  food,  was  the  seat  of  the  most  extensive  lesions.  The  entire  mu- 
cosa was  thickly  dotted  with  ecchymoses  varying  in  size  fh)m  points  to 
large  purplish  patches.  In  the  rectum  small  red  patches,  when  examined 
with  a  lens,  were  found  to  consist  of  a  network  of  injected  vessels. 
Among  the  contents  of  the  large  intestine,  about  10  inubes  from  the 
ileo-ciecal  valve,  a  black  mass  as  large  as  a  man's  flat  was  found,  which 
was  made  up  of  feces  enveloped  in  a  thick  layer  of  clotted  blood.  Id 
the  subperitoneal  tissue  near  the  cephalic  border  of  each  kidney  there 
was  an  ecchymosis  about  1  inch  in  diameter.  In  one  kidney  a  papilla 
contained  several  small  ecchymoses. 

This  animal  was  free  from  intestinal  worms,  differing  ii  this  respect 
from  the  majority  of  those  which  were  examined  about  tae  same  time. 
The  animal  had  succumbed  to  the  flrst  onset  of  a  very  virulent  attack 
of  swine  plague,  so  that  ulceration  had  not  yet  begun  in  the  large  intes- 
tine. 

Pig  No.  76,  an  adult  animal,  is  still  alive  (February,  1886),  and  to  all 
appearances  well. 

Thus  three  of  the  five  animals  which  had  been  vaccinated  died  of  swiite 
plague,  and,  moreover,  in  the  early  stages  of  the  disease.  One  of  them, 
pig  04.  just  described,  had  been  in  excellent  condition  and  was  compa- 
ratively free  from  parasites.  Hence  any  protection  from  the  American 
swine  plague  conferred  by  vaccination  was  out  of  the  question. 

Moreover,  in  these  cases  great  care  was  bestowed  on  the  examinatiou 
of  cover-glasses  of  the  spleen,  of  the  various  exudates,  and  blood  6tom 
the  heart.  In  none  of  them  could  the  delicate  bacilli  of  rouget  be  de- 
tected. We  had  sufficiently  familiarized  ourselves  with  their  appear- 
ance in  the  vaccines,  in  cover-glass  preparations  of  the  organs  of  mice 
inoculated  therewith,  and  in  cultures  in  liquid  tod  solid  media,  so  as  to 
exclude  any  errors  of  observation.  We  are  enabled  to  say  that  we  coold 
not  detect  them  by  means  deemed  sufficient  by  European  investigators. 
We  claim,  from  our  own  investigations,  that  the  disease  prevalent  in 
the  East,  and  probably  over  the  entire  country,  is  different  firom  the 
disease  called  rouget.  The  above  experiments  with  Pasteur's  vaccine 
do  not,  in  our  opinion,  therefore,  disprove  the  protective  power  of  Pas- 
teur's vaccine  over  rouget,  but  simply  show  that  the  vaccine  for  one  dis- 
ease will  not  protect  against  another. 

CONCLUSION  OF    THE  INTBSTIOATIONS  CONCBENINO    THE  CAUSE  OP 
AMERICAN   SWINE  PLAGUE. 

The  two  animals  which  infected  the  vaccinated  pigs,  as  desoribed  in 
the  preceding  pages,  deserve  our  attention  more  particularly,  aineethey 
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were  the  fitarting-point  of  an  outbreak  at  the  experimental  station, 
which  has  finally  enablQ^  us  to  demonstrate  as  the  cause  of  the  disease 
a  specific  microbe.  This  outbreak  was  characterized  by  great  virulence, 
aiul  most  of  the  infected  animals  died  in  the  early  stages  of  the  disease. 

These  t\ro  animals,  when  brought  to  the  station  November  4,  ex- 
hibited the  usual  symptoms  of  swine  plague,  great  depression,  with  pro- 
fuse diarrhea.  The  owner  stated  that  they  had  been  sick  for  about  u 
week.  On  the  following  day  one  (No.  105),  was  so  low  (temperature, 
05^  F.)  that  we  decided  to  kill  it,  the  warm  weather  not  promising  good 
preservation  if  it  should  die  in  the  night.  It  was  killed  by  a  blow  on 
the  head.  The  skin  was  slightly  bluish  in  the  axilla,  a  similar  but  less 
marked  discoloration  on  the  abdomen.  The  superficial  inguinal  glands 
were  greatly  enlarged,  the  individual  lobules  standing  out  prominently, 
8orae  of  a  pale  flesh-color,  others  purplish,  medulla  pale.  In  opening 
the  abdomen  a  few  whitish  patches  were  observed  on  the  small  intes- 
tine, corresponding  to  ulcerations,  as  determined  later. 

There  was  a  moderate  quantity  of  watery  serum  in  both  pleural  sacs. 
The  lungs  were  normal,  with  the  exception  of  a  small  anterior  lobe  on 
each  side  which  was  hepatized.  The  pericardium  was  slightly  dis- 
tended with  a  colorless  fluid ;  a  small  clot  in  each  ventricle.  Very  severe 
lesions  were  found  in  the  intestinal  tract.  The  partially-empty  stomach 
contained  two  coiled  up  specimens  of  dscaris.  The  pale  mucosa  was 
studded  with  several  isolated  yellowish  ulcers,  about  one-fourth  of  an 
inch  in  diameter,  raised  above  the  surface  and  flattened  at  the  top.  In 
the  ileum  extensive  ulcerations  were  found,  extending  for  a  distance  of 
about  2  feet  from  the  valve.  These  ulcers  had  a  depressed  base,  as  if  the 
ti.HSue  had  been  dug  away,  and  were  surrounded  by  a  smooth  elevated 
border.  In  the  caecum  and  large  intestine  in  general,  the  ulcerations 
were  very  numerous,  varying  from  one-eighth  to  one-third  of  an  inch  in 
diameter.  The  smallest  ones  appeared  as  yellowish  specks.  The  larg- 
est ones  were  slightly  depressed,  containing  black,  ragged,  necrotic 
masses.  The  lymphatics,  at  the  root  of  the  mesentery  and  near  the  ileo- 
cjecal  valve,  were  greatly  enlarged,  representing  a  continuous  cylindrical 
mass,  at  least  an  inch  thick,  and  varying  fpom  a  pale  flesh-color  to  a 
dark  red. 

This  was  evidently,  a  severe  case  of  swine  plague,  and  one  which,  from 
l>revion8  experience,  would  prove  unsatisfactory  for  purposes  of  inves- 
tigation. Three  cover-glass  preparations  from  the  si)leen,  one  from  the 
liver,  two  each  from  the  hepatized  lung  tissue,  and  blood  from  the  heart, 
were  searched  with  negative  results.  Xo  bacteria  could  be  seen.  A 
culture  in  a  tube  of  nutritive  gelatine  rapidly  liquefied  the  gelatine  in 
the  track  of  the  needle.  Several  kinds  of  bacteria  were  i)resent,  includ- 
ing a  chromogenous  bacillus,  described  as  bacillus  luteiis  suis  in  the  Sec- 
ond Annual  Keport  of  the  Bureau.  This  same  bacillus  was  also  i)resent 
among  otherforms  in  a  liquid  culture  inoculated  directly  with  blood  from 
the  heart. 

Liquid  cultures  were  made  by  inoculating  sterile  nutritive  media  with 
a  platinum  wire  dipped  into  the  parenchyma  of  the  spleen  and  liver, 
exposed  by  a  cut  with  a  flamed  knife.  Both  contained  a  motile  bac- 
terium identified  later  as  the  bacterium  of  swine  plague.  When  line 
cultures  were  made  on  gelatine,  that  of  spleen  was  obviously  pure ;  the 
colonies  from  the  culture  of  liver  were  of  two  kinds — one,  the  bacterium 
of  swine  plague  i)roper,  sis  determined  later ;  the  other  growing  in  colo- 
nies having  only  one-fifth  the  linear  dimensions  of  the  former.  A  liquid 
culture,  prepared  by  rubbing  the  platinum  wire  over  the  x>eritoneum, 
contained,  when  tested  by  the  above  method,  the  swine  plague  bacte- 


Digitized  by  VjOOQ IC 


488         KEPORT   OP   THE    C03H3IIS SIGNER    OF   AGRICULTURE. 

rium  and  another  microbe  growing  in  colonies,  which  diflerecl  from  the 
former  only  in  a  want  of  color  and  opacity.  Thus  two  of  the  three  cnlt- 
nres  were  impure,  as  anticipated^  but  all  cdntained  the  same  motile 
microbe. 

In  order  to  test  the  matter  more  thoroughly  a  number  of  mice  were 
inoculated  November  6,  as  follows :  After  chloroforming,  a  portion  of  the 
skin  near  the  root  of  tjie  tail  on  the  back  was  freed  from  hair,  the  skin 
cut  with  scissors,  and  a  small  portion  of  tissue  introduced  into  the 
pocket  thus  formed.  Three  mice  received  in  this  way  a  small  ulcer 
from  the  large  intestine,  two  each  a  bit  of  hepatized  lung  tissue,  spleen, 
and  kidney.  Those  inoculated  with  the  same  kind  of  tissue  were  kept 
in  the  same  jar. 

One  of  the  mice  (No.  3)  inoculated  with  a  bit  of  kidney  became  ill 
November  9  (on  the  fourth  day) ;  it  had  a  staring  coat,  eyes  oiien,  not 
suffused ;  dead  next  morning.  There  was  no  reaction  at  the  site  of 
inoculation,  no  serous  infiltration  of  the  subcutaneous  tissue;  lym- 
phatics of  the  skin-fold  of  the  groin  dark  red,  also  spleen  ;  liver  very 
pale,  almost  bloodless ;  bladder  greatly  distended  with  urine.  Cover- 
glasses  of  kidney,  spleen,  liver,  lungs,  and  blood  from  heart  contain 
fine  bacilli,  resembling  very  closely  in  disposition  and  size  those  which 
were  found  in  mice  inoculated  with  Pasteur's  vaccine. 

A  liquid  culture,  prepared  from  the  blood,  was  turbid  on  the  follow- 
ing day.  It  was  found  to  contain  a  large  bacillus,  besides  the  delicate 
bacillus,  which  appearftd  in  long  filaments.  As  the  former  rapidly  liqae- 
fled  gelatine  on  plates,  and  an  isolation  was  found  imi)Ossible  witboat 
much  extra  labor,  three  mice  were  inoculated  November  12  with  about 
five  drops  each  of  this  culture  in  order  to  obtain  a  pure  culture  in  this 
way.  One  mouse  (No.  8)  died  on  the  following  day.  All  internal  or- 
gans were  crowded  with  large  bacilli.  This  fact,  taken  together  with 
the  (Bdamatous  condition  of  the  subcutaneous  tissue  of  al^omen,  led 
us  to  infer  malignant  CBdema  as  the  cause  of  death.  On  November  U 
a  second  mouse  (No.  11)  was  found  dead.  There  was  a  sero-sanguin- 
ecus  effusion,  as  in  the  first  case,  and  in  all  the  organs  large  bacilli 
were  found,  but  in  addition,  the  fine  bacilli  were  present  in  enormous 
numbers,  especially  within  the  cells.  In  the  blood  long,  wavy  filaments 
of  the  large  bacillus  were  found,  often  interlaced.  The  third  mouse 
(No,  12),  being  very  sick,  was  killed  with  chloroform.  No  oedema,  no 
large  bacilli,  but  the  fine  bacilli  in  immense  numbers.  From  the  blood 
of  the  heart  two  pure  cultures  in  beef  broth  peptone  were  obtained,  in 
which  the  bacilli  appeared  November  16  as  wavy,  curled,  or  angular 
filaments.  The  contaminating  bacillus  produced  in  the  gelatine  cult- 
ures a  surfiico  liquefaction  and  cloudiness  of  the  gelatine,  while  tbe 
colonies  of  the  same  bacillus  below  the  surface  in  the  track  of  the 
needle  appeared  as  minute,  roundish  specks,  not  liquefying  the  gelatine. 

The  culture  in  nutritive  gelatine  developed  in  a  characteristic  manner. 
From  the  track  of  the  needle  faint  cloud-like  processes  extended  lattir- 
ally  almost  to  the  sides  of  the  tube,  so  as  to  impart  to  the  entire  gela- 
tine a  cloudy  appearance.  The  cultures  of  the  bacillus  of  rougi»t  wero 
different  in  that  the  growth  remained  near  the  needle  track,  and  hene<* 
was  denser.  This  difference  is  also  mentioned  by  foreign  investigators. 
{LoffleTy  Arbeiten  a.  d,  Kaiserlichen  Qeaundheitsamte^  Bd.  I,  S.  47.) 

We  give  these  results  in  detail,  because  it  is  the  only  time  in  our  work 
in  which  the  fine  bacilli  resembling  rouget  made  their  appearance,  eillitfr 
in  cultures  or  in  the  experimental  animals;  and  their  growth  in  gela- 
tine sufiiciently  disproves  their  identity  with  the  bacilli  of  rouget 

Of  those  inoculated  with  the  ulcer,  one  died  on  the  tenth  day,  tbe 
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other  (No.  2)  died  on  the  fifth  day,  the  third  (5fo.  4)  on  the  seventb  day 
after  inoculatioD. 

In  the  lungs  and  spleen  of  ]^o.  1  a  moderate  number  of  bacilli  were 
found,  while  cover-glass  preparations  of  kidney  and  liver  showed  none. 
The  bacilli  varied  in  length  from  2  to  10  micromillimeters,  and  were 
about  .G  micromillimeter  broad;  ends  rounded.    Mouse  No.  2  died  of 
malignant  oedenia.    The  kidney  of  the  third  one  (No.  4)  contained  large 
numbers  of  the  oval  bacteria,  Ibund  in  cover-glass  preparations  of  the 
spleen  in  pigs  afifccted  with  swine  plague  later  on,  and  ideutitied  as  the 
cause  of  swine  plague.    The  paler  center  was  very  distinct,  suggesting 
very  strongly  the  appearance  of  spores.    This  was  the  first  time  these 
bacteria  were  seen,  since  the  cover-glass  preparations  made  from  the 
organs  of  pig  No.  105,  whence  these  mice  had  been  inoculated,  proved 
entirely  negative.    The  cultures,  both  solid  and  liquid,  obtained  from 
the  heart's  blood  of  these  mice  proved,  as  might  have  been  expected, 
to  be  mixtures  of  several  kinds  of  bacteria.    The  gelatine  invariably 
became  liquid.    For  want  of  time  they  were  set  aside.    Two  mice,  in- 
oculated with  a  piece  of  kidney  of  mouse  No.  4,  November  12,  were 
quite  sick  November  14  and  killed  with  chloroform,  but  no  bacteria 
found  in  the  organs  of  either  animal.    The  two  mice  inoculated  with  a 
bit  of  spleen  seemed  well  about  a  week  after.    They  were  then  removed 
from  the  jar  in  which  they  had  been  placed  after  inoculation  and  placed 
in  a  larger  cage  with  other  healthy  mice.    A  few  days  after  one  was 
found  dead,  but  owing  to'  want  of  time  was  not  examined.    About  fif- 
teen days  after  the  date  of  inoculation  the  other  was  found  dead.    On 
examination  the  site  of  inoculation  was  healed  over.    The  spleen  was 
found  enlarged  to  four  or  five  times  its  normal  size,  its  color  resembling 
that  of  striped  muscle.    The  surface  of  the  kidney  contained  a  few 
whitish  patches.    Liver  with  a  tape  worm  cyst.    Lungs  slightly  con- 
g:ested.    In  the  kidney  numerous  oval  bacteria  were  found,  precisely 
similar  to  those  found  in  mouse  No.  4  and  in  the  spleen  of  the  deceased 
pigs.    In  the  spleen  the  bacteria  were  of  the  same  size,  but  no  pale 
center  was  noticed.    Our  attention  was  now  aroused  to  the  long  period 
of  this  disease  in  mice  accompanied  by  this  bacterium,  which  was  char- 
acterized by  its  elongated,  oval  form  and  its  pale  c^ter  when  stained 
a  few  minutes  with  an  aqueous  solution  of  methyl-violet. 

The  other  pig  (No.  106),  brought  to  the  station  with  No.  105,  died  in 
the  night  between  the  6th  and  7th  of  November.  The  weather  was 
warm  and  favorable  to  decomposition.  On  examining  the  viscera  in 
the  morning  the  lesions  were  ibund  somewhat  diii'erent  from  those  of 
pig  No.  105.  The  lungs  were  apparently  intact.  In  the  digestive  tract 
a  patch  of  the  mucous  membrane  of  the  stomach  was  dee[)ly  in  darned, 
presenting  an  intensely  red  color.  The  ileum,  though  severely  inflamed, 
was  free  from  ulcerations.  In  the  large  intestine  there  were  three  or 
foar  ulcerated  patches  about  an  inch  square  near  the  valve.  The  mu- 
cous membrane  in  the  remainder  of  the  intestine  was  studded  with 
closely  set,  blackish,  depressed  spots,  evidently  old  extravasations,  and 
about  to  become  ulcers.  lu  this  animal  the  lesions  were  not  so  far  ad- 
vanced as  in  the  previous  case. 

Cultures  in  gelatine  and  liquid  media  of  the  spleen  and  blood  from 
the  heart  remained  sterile,  with  the  exception  of  one  colony  in  the  gela- 
tine culture  of  the  spleen.  Cover-glass  preparations  were  likewise 
negative. 

We  will  now  return  to  those  animals  which  had  contracted  swine 
plaprue  in  spite  of  vaccination.  The  post  mortem  appearances  of  these 
animals  (95, 103,  94)  have  already  been  given  on  page  485,    In  cover- 
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glass  preparations  of  the  spleen  of  these  pigs  a  pecnliar  bacterium  was 
found  in  considerable  numbers,  having  the  form  of  an  elongated  oval, 
chiefly  in  pairs,  never  in  chains  of  three  or  more.  When  stained  in  an 
aqueous  solution  of  methyl- violet  for  one  or  two  minutes,  its  periphen- 
became  more  deeply  stained,  giving  the  center  a  pale  appearance  by  cod* 
trast.  In  cover-glass  preparations  of  blood  fh>m  the  heart  it  could  not 
be  found.  This  microbe  was  identical  in  appearance  with  that  found  iu 
some  of  the  inoculated  mice. 

The  gelatine  cultures  of  the  spleen  from-  these  three  animals  con- 
tained, in  the  track  of  the  needle  forty-eight  hours  after  inoculation,  a 
band  of  very  minute  round  colonies.  A  culture  from  a  mesenteric 
gland  of  pig  No.  103  exactly  resembled  these.  A  culture  of  blood  from 
the  heart  of  pig  No.  95  contained  but  three  or  four  colonies ;  that  of 
pig  No.  103  contained  a  considerable  number,  while  that  of  pig  No.  9i 
contained  a  moderate  number.  The  microbes  in  these  animals  were 
evidently  the  same ;  they  appeared  much  larger,  however,  than  those 
seen  in  cover-glass  preparations  of  the  spleen.  This  matter  will  be 
referred  to  later  in  describing  the  bacterium  itself. 

Two  liquid  cultures  inoculated  with  blood  from  the  heart  of  pig  No. 
94  were  tested  by  line  cultures  and  the  colonies  found  identical  witii 
those  obtained  from  pig  No.  105.  They  contained  the  oval  motfle 
bacterium  already  mentioned. 

It  must  be  borne  in  mind  in  considering  these  three  cases,  that  no 
rouget  bacilli  were  seen  in  any  of  the  numerous  cover-glass  preparations 
from  the  internal  organs,  more  particularly  from  the  spleen,  while  the 
other  microbe,  the  real  bacterium  of  swine  plague,  appeared  in  each 
and  was  obtained  in  a  condition  of  purity  from  each  animal.  In  exam- 
ining the  *po8t  mortem  notes  it  will  also  be  noted  that  they  were  verr 
acute  and  virulent  cases.  This  is  especially  true  of  pig  No.  94.  In 
none  of  them  was  there  more  than  a  mere  beginning  of  ulceration  in 
the  intestinal  liract. 

Of  the  four  inoculations  with  pure  cultures  of  the  bacterium  of  swine 
plague  to  be  described  farther  on,  the  first  did  not  prove  quite  satis- 
factory, from  the  fact  that  the  check-animal  died  before  either  of  tbe 
inoculated  animal^.  It  will  be  seen,  however,  that  this  need  not  neces- 
sarily be  considered  as  militating  against  our  interpretation.  The  ex- 
periment is  briefly  as  follows:  Two  animals  (109, 113)  were  inoculated 
November  20  each  with  4*»«  of  a  liquid  culture  from  the  blood  of  pig  No. 
94,  one-half  into  each  thigh  subcutaneously.  No.  113  was  found  dea^t 
December  21.  The  autopsy  showed  complete  necrosis  of  the  mucomt 
membrane  of  the  ca3cum  and  colon  for  a  distance  of  2  feet.  Beyond 
this  the  membrane  was  dotted  with  isolated  ulcers.  These  ulcers  were 
HO  deep  that  the  serous  membrane  became  inflamed.  On  each  thigh  at 
the  seat  of  inoculation  a  large  whitish  mass  was  fouud  over  2.5  inches 
long  and  .5  inch  thick.  The  spleen  of  this  animal  contained  but  a  few 
bacteria.  No  cultures  were  made,  as  subsequent  inoculation  experi- 
ments had  already  furnished  satisfactory  results. 

No.  109  lingered  until  January  7, 1886,  when  it  was  killed.  In  tiu5 
animal  tough  tumors  were  found  at  the  point^of  inoculation  larger  than 
a  hen's  egg.  The  lungs  were  more  or  less  affected,  but  the  presence  of 
lung- worms  leaves  the  cause  of  the  lesions  a  matter  of  doubt,  in  the 
cjBCum,  however,  there  were  extensive  ulcerations,  very  deep,  implicat- 
ing the  serous  covering  and  producing  inflammatory  adhesions  with  the 
rectum.  The  lymphatic  glands  were  enlarged,  but  pale  and  touglt. 
The  spleen  contained  no  bacteria ;  a  liquid  culture  thereftt>m  remained 
sterile.    Both  must  be  considered  as  chronic  cases  which  had  outlived 
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the  direct  effect  of  the  virus  and  were  suffering  from  the  indirect  re- 
sults thereof.  The  presence  of  large  tumors  at  the  points  of  inocula- 
tion indicates  greater  power  of  resistance  on  the  part  of  these  two  ani- 
mals than  was  shown  by  animals  subsequently  inoculated. 

The  healthy  check-pig  (No.  110)  penned  with  these  died  December  C 
after  four  or  five  days  of  illness,  during  which  period  the  feces  were  at 
times  covered  with  blood.  The  body  wafi  examined  December  7.  Skin 
not  discolored ;  the  inguinal  glands  much  congested ;  suriace  of  spleen 
covered  with  numerous  red  punctiform  elevations;  right  heart  dis- 
tended with  a  dark  semi^solid  clot;  two  or  three  punctiform  extravasa- 
tions on  the  auricular  appendages;  lung- worms  quite  numerous:  lungs 
apparently  normal,  however;  stomach  deeply  congested  in  mndus; 
glands  of  mesentery  much  swollen,  those  ot  ttolon  dark  red ;  the  mu- 
cosa of  large  intestine  intensely  inflamed  throughout;  no  ulceration; 
surface  of  both  kidneys  dotted  with  numerous  dark  red  points;  medulla 
very  dark.  Gover-glass  preparations  of  the  spleen  contain  the  oval  bac- 
terium in  small  numbers.  A  gelatine  tube  culture  of  spleen  and  one  of 
blood  from  the  heart  contains  the  same  motile  bacterium  alone. 

From  the  foregoing  description  we  observe  that  thecheck-animal  died 
from  a  very  acute  attack,  and  it  seems  reasonable  to  suppose  tiiat  it 
caught  the  disease  from  the  two  inoculated  animals,  and,  being  the  more 
susceptible,  quidkly  succumbed  to  the  virus.  The  herd  from  which  this 
animal  was  taken  did  not  allow  any  suspicion  as  to  its  soundness  con- 
sidering later  observations.  It  is  highly  probable  that  the  disease  ap- 
peared early  in  the  inoculated  animals,  but  owing  to  its  comparative 
mildness  remained  unnoticed  for  a  time.  The  cultures  from  No.  110 
were  successM  in  demonstrating  the  presence  of  the  oval  motile  bac- 
terium.   Compare  with  this  the  negative  results  of  the  chronic  cases. 

Two  mice,  inoculated  November  10  as  above,  with  a  bit  of  spleen  from 
])ig  No.  94,  were  found  dead  December  6,  one  of  them  drowned.  The 
other  had  a  very  large  spleen  while  the  kidney  was  quite  pale.  A  cov- 
er-glass preparation  each  of  spleen,  kidney,  and  liver,  contained  no  bac- 
teria. A  liquid  culture  froih  blood  contained  the  oval  bacterium,  pure, 
however.  November  25  two  mice  were  inoculated  hypodermically  witli 
about  Ave  drops  of  a  liquid  culture  of  the  blood  of  pig  No.  94.  Novem- 
ber 28  one  was  found  dead.  The  lungs  were  very  much  congested  and 
sank  in  water.  No  bacteria  discernible  in  cover-glass  preparations  of 
spleen,  kidneys,  and  lungs.  The  second  one  died  December  3;  spleen 
enlarged,  medulla  of  kidney  very  dark,  lungs  cedeniatous,  reddish.  The 
characteristic  oval  bacterium  present  in  very  large  numbers  in  cover- 
glass  preparations  of  spleen,  kidu(*y,  liver,  lungs,  and  heart's  blood.  A 
liquid  culture  from  the  same  found  pure  when  tested  on  gelatine  plates. 

Two  pigs  (Nos.  06,  97)  were  fed  November  18  with  the  intestines  of 
No.  94.  No.  90  had  a  temperature  of  105|o  p.  on  November  21;  diar- 
rhea set  in  on  the  following  day  and  continued  until  death,  which  oc- 
curred quite  unexpectedly  on  November  24.  The  post  mortem  appear- 
ances were  in  brief  as  follows : 

Superficial  inguinal  glands  very  large,  (edematous.  In  the  abdomen 
u  considerable  quantity  of  straw-colored  iluid.  Vessels  of  stomach,  mes- 
entery, and  large  intestine  very  full;  glands  of  mesentery  considerably 
enlarged,  somewhat  reddened.  A  few  punctiform  extravasations  on 
right  auricle.  Scattered  extnivasatious  under  pulmonary  pleura.  Bron- 
chial and  mediastinal  glands  enlarged  and  very  dark  red.  Mucous 
membrane  of  csDcum  of  a  dull  purplish  hue  with  very  thin  scattered 
patches  of  necrosed  tissue.  At  the  base  of  the  valve  the  tiask-shaped 
glands  distended  with  jellowisli-wlute  plugs. 
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No.  97  had  diarrhea  on  ITovember  26;  the  feces  mixed  with  blood  on 
November  27 ;  found  dead  on  the  following  day.  In  this  animal  there 
were,  in  addition  to  the  legions  above  described,  a  diffused  reddening  of 
the  subcutaneous  fatty  tissue  with  numerous  punctiform  extravasations. 
The  surface  of  the  spleen  was  dotted  with  slightly-raised,  blood-red 
points  most  numerous  near  the  border;  liver  much  enlarged,  borders 
very  blunt.  On  section  some  acini  were  much  more  congested  than 
neighboring  ones;  medulla  of  kidneys,  even  the  papillse,  deeply  red- 
dened. Beside  the  dusky  hue  of  the  mucosa  of  the  large  intestine,  the 
surface  near  the  rectum  was  covered  with  firmly  adherent  coagula,  which, 
on  being  removed,  exposed  a  dark  red  surface  dotted  with  darker  points. 
The  contents  of  large  intestine  bhickish,  as  if  mingled  with  blood. 
A  deeply  congested  patch  of  mucous  membrane  along  greater  curva- 
ture of  stomach  which  contained  several  blood  clots.  Cover-glass  prep- 
arations of  spleen  and  liver  of  both  animals  contained  the  samechiir- 
acteristic  bacterium  found  in  Nos.  94,  95,  103 :  most  abundant  iu  the 
spleen  ;  those  of  blood  were  negative  as  usual.  A  culture  made  in  a 
tube  of  gelatine  by  di])ping  a  platinum  wire  into  the  peritoneal  exudate 
of  No.  96  and  then  piercing  the  gelatine  with  it,  remained  sterile,  al- 
though it  was  pierced  three  times.  A  culture  inoculated  iu  the  same 
way  with  blood  from  the  heart  contained  a  moderate  number  of  minate, 
uniform  colonies  in  each  track,  while  another,  inoculated  by  piercing 
the  spleen,  contained  a  large  number  of  colonies  in  each  track.  Cult- 
ures iu  liquid  media,  two  inoculated  with  blood  from  the  heart,  one 
from  the  spleen,  one  from  the  peritoneal  fluid,  and  one  from  an  inguinal 
gland,  exhibited  the  usual  features  of  pure  cultures  of  the  bacteriam 
on  the  following  day.  This  was  confirmed  by  finding  them  all  motile, 
and  when  line  cultures  were  made  on  gelatine  plates  of  each,  all  the 
colonies  derived  therefrom  resembled  one  another,  as  well  as  those  of 
the  previous  cases.  All  cultures  prepared  firom  this  case  therefore  were 
pure  and  alike. 

Cultures  in  tubes  of  gelatine  of  heart's  blood  and'spleen  of  No.  9T 
were  equally  successful,  that  of  blood  containing  a  moderate  number, 
that  of  spleen  a  very  large  number  of  colonies.  Two  liquid  cultures  of 
the  blood,  one  from  the  spleen  and  one  from  an  inguinal  gland,  con- 
tained the  same  motile  bacterium  in  a  pure  condition  as  shown  by  line 
cultures. 

In  these,  as  in  many  preceding  and  subsequent  experiments,  we  take 
pleasure  iu  pointing  out  the  fact  that  liquid  cultures  are  not  to  be  con- 
demned, for  with  pro]>er  tubes  and  sufficient  care  pure  cultures  are  in- 
variably obtained,  and  as  such  the  contained  bacteria  are  far  more  ac- 
cessible to  study  than  those  buried  in  the  depths  of  the  gelatine. 

A  bit  of  spleen  from  pig  No.  9C  was  put  under  the  skin  of  two  mice 
November  25.  One  of  them  was  found  dead  December  7.  Preciwly 
the  same  appearances  as  in  the  mouse  inoculated  with  a  culture  from 
pig  No.  94.  The  spleen  was  very  large.  The  oval  bacterium  was  found 
abundantly  in  the  spleen,  kidney,  and  liver.  The  other  mouse  died  od 
December  12.  The  lesions  were  the  same  and  the  bacteria  were  abun- 
dant in  the  spleen.    No  cultures  prepared. 

On  December  3,  three  mice  (Nos.  31, 32,  and  33)  were  inoculated  hypo- 
dermically  with  5  to  10  drops  of  a  liquid  culture  from  the  spleen  of  pi^ 
No.  97.  No.  31  found  dead  December  8.  No  marked  lesions,  excepting 
congestion  of  lymphatic  glands  of  knee-fold.  A  liquid  culture  firom  \he 
heart,  when  tested  by  line  cultures,  was  found  to  consist  of  the  bacten- 
um  injected  and  another  form  rapidly  liquefying  gelatine. 

Nos.  32  and  33  died  the  same  day.    In  the  former  the  spleen  was  bot 
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moderately  enlarj^ed ;  Inngs  somewhat  conprestod.  Bacterium  in  cov- 
ers of  spleen,  kidney,  liver,  and  lun^s.  A  liquid  culture  of  blood  from 
the  heart  was  found  pure.  In  No.  33  the  spleen  was  very  large,  medulla 
of  kidney  very  dark  red.  Several  hi;rhly-conp:e8ted  areas  of  lunps ; 
bacterium  abundant  in  spleen ;  few  in  kiilucy,  liver,  and  lungs.  A  liquid 
culture  of  blood  from  the  heart  found  pure  as  above. 

Two  mice  (Nos.  29  and  30)  received  under  the  skin  of  the  back  a  bit 
of  spleen  from  pig  No.  97  on  November  28.  Both  were  alive  and  well 
December  22,  wheu  they  were  killed  with  chloroform.  The  spleen  of  one 
wa«  but  slightly  enlarged;  that  of  tlie  other  was  from  three  to  four 
times  its  normal  size.    No  bacteria  were  found  in  either. 

There  was  but  one  rabbit  at  our  dis[)osal  at  the  time  of  these  experi- 
ments. This  animal  had  been, at  the  station  for  many  months.  On  No- 
vember 27  it  was  inoculated  by  a  hyi)()dermie  injection  into  each  thigh 
of  about  1«**  of  a  liquid  culture  from  the  si>leeu  of  pig  No.  96,  found  pure. 
It  was  found  dead  December  1.  On  examination  the  spleen  was  found 
enlarged,  very  dark,  and  friable;  substance  of  liver  and  kidneys  equally 
60.  Ikight  heart  filled  with  a  dark  clot.  Left  heart  contaiued  a  small 
white  clot  extending  into  the  large  vessels.  The  stomach  contained  two 
dark  clots,  each  as  large  as  a  walnut,  in  the  mi<ldle  region,  along  the 
greater  curvature,  the  mucous  membrane  was  intensely  reddened  and 
dotted  with  dark  spots  of  extravasated  blood,  the  probable  place  of  the 
hemorrhage.  Cover-glass  preparations  of  the  spleen  contain  immense 
numbers  of  the  oval  bacterium,  the  liver  less,  the  kidney  still  less. 
They  were  also  found  in  the  lungs.  Gelatine-tube  cultures  of  the  spleen 
and  blood  from  the  heart  grew  precisely  as  the  former  cultures.  Two 
liquid  cultures  each  of  s]»leen  and  blood  contained  the  motile  bacte- 
rium. Line  cultures  on  gelatine  proved  each  of  them  pure.  This  case 
seemed  so  conclusive  that  the  want  of  additional  rabbits  was  not  felt 
so  seiionsly  at  the  time,  although  it  would  have  been  of  great  interest 
to  determine  whether  the  hemorrhage  into  the  stomach  is  a  constant  phe- 
nomenon, since  it  is  not  infrequent  in  pigs,  while  inflammatory  affec- 
tions of  the  mucosa  seem  to  be  the  rule  in  acute  cases. 

Two  pigeons  were  inoculated  December  3  with  a  liquid  culture  firom 
the  spleen  of  pig  No.  97.  No.  1  received  about  i™»  uncler  the  skin  of 
the  right  shoulder.  No.  2  received  about  ^~  under  the  same  place  and 
in  addition  1^  beneath  the  skin  near  the  keel  of  the  stc  rnum.  No.  2 
died  within  twenty-four  hours.  There  were  no  lesions  perceptible,  ex- 
ce]>tiug  a  deeper  red  of  the  pectoral  muscle  at  the  point  of  inoculation. 
Cover-glass  preparations  of  spleen,  liver,  and  kidney  negative.  As 
mi^ht  have  been  expected  from  such  a  large  dose,  the  bacterium  was 
present  in  the  viscera  and  blood,  as  determiped  by  pure  liquid  cultures 
of  blood  from  heart  and  liver  tissue.  No.  1  appeared  ill  on  the  fol low- 
in  K  ^^^y-  It  remained  quiet  on  its  perch,  with  feathers  ruffled;  feces 
entirely  white  until  December  8,  when  blood  was  parsed,  mixed  with 
niucns.  This  coudition  lasted  until  December  12,  when  it  was  found 
dead.  There  was  no  somnolence  noticed  at  any  time,  and  symptoms 
pointing  to  an  implication  of  brain  and  spinal  cord  absent. 

On  examination,  the  right  pectoral  mitscle  appeared  as  if  the  blood 
had  been  soaked  out  and  the  muscle  boiled,  its  consistence  was  that 
of  boiled  flesh.  This  condition  i)revailed  over  the  major  part  of  the 
pectoral  muscle  for  a  depth  of  about  three-quarters  of  an  inch.  Liver 
dark  and  very  sol't;  spleen  and  lungs  normal  in  appearance.  The  large 
intestine  for  a  distance  of  about  C  inches  from  cloaca  apiieared  distended 
and  covered  with  yellowish  spots  about  one-eighth  of  an  inch  in  diam- 
eter.    The  greater  part  of  the  mucous  surface  was  covered  with  a  dark 
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brownish  necrosed  layer  interspersed  with  yellowish  masses.  Cover- 
glass  preparations  of  the  spleen,  liver,  and  lungs  contained  large  num- 
bers of  the  oval  bactmwm ;  very  few  in  blood  of  heart  and  in  kidney. 
Two  cultures  in  tubes  of  nutritive  gelatine,  one  inoculated  with  blood 
from  the  heart,  the  otiierfrom  the  liver,  showed  the  characteristic  growtli 
of  the  bacterium  after  two  days.  The  colonies  were  very  numerous  and 
crowded  in  the  culture  fnun  the  liver;  few  and  scattered  in  that  from 
the  blood.  Two  tubes  of  meat  infusion  peptone  inoculated,  one  from 
the  liver  the  other  from  the  blood,  were  found  pure  cultures  of  this 
motile  bacterium  when  grown  on  gelatine  plates.  . 

On  November  27  two  pigs  (Nos.  Ill,  114)  were  inoculated  by  a  sub- 
cutaneous injection  of  a  liquid  culture  made  from  the  spleen  of  pig  No. 
9tf,  and  found  to  consist  of  only  one  kind  of  microbe,  when  tested  by  line 
cultures  on  gelatine  plates.  The  mfcrobe  was  motile,  grew  on  gelatine 
like  that  isolated  from  previous  cases^  and  was  presumably  the  microbe 
of  swine  plague.  The  culture  medium  consisted  of  a  sterilized  infusion 
of  beef  with  1  per  cent,  peptone.  About  1.6<»  were  injected  into  each 
thigh.  On  December  5  the  temperature  of  one  of  the  animals  (Ko.  114) 
was  103|o  F.  Bowels  somewhat  loose  at  first.  Appetite  good  until 
death,  which  took  place  between  9  and  12  a.  m.,  December  6,  about  nine 
days  after  inoculation. 

The  examination  was  made  December  7,  a  temperature  below  freez- 
ing lyreveuxiug  pout  mortmn  changes.  The  superficial  inguinal  glands 
were  found  considerably  swollen,  the  section  dotted  with  red  points 
and  lines.  The  spleen  was  somewhat  enlarged  and  darker  than  nor- 
mally. The  right  heart  distended  with  dark,  imperfectly  coagulated 
blood.  On  both  auricular  appendages  a  number  of  well-marked  extra- 
vasations, some  the  size  of  a  pin's  head;  on  endocardium  of  left  heart  a 
few,  not  larger  than  mere  points.  Lungs  (Edematous  and  of  a  pale  red- 
dish hue,  especially  marked  along  the  edges  of  the  lobes.  Bronchial 
glands  enlarged,  of  a  dark-red  color  throughout.  The  glands  at  the 
root  of  the  mesentery  and  about  stomach  very  large  and  confluent,  of  a 
mottled  appearance.  On  section  the  medulla  hyperaemio.  On  tearing 
apart  the  coils  of  the  large  intestine  the  glands  of  the  meso-colon  ap- 
peared as  purplish  red  bean-shaped  bodies  gorged  with  dark  blood 
Beneath  the  serous  coat  of  the  ca&cum  at  its  very  tip  were  nnmeroos 
punctiform  extravasations.  The  kidneys  were  severely  inflamed.  On 
the  surface  of  both,  numerous  punctiform  extravasations.  On  section 
the  pyramids,  including  the  tips  of  the  papillae,  of  a  dark  red  color.  The 
cortical  portion  dotted  with  innumerable  dark  red  points.  The  lym- 
phatic glands  in  the  abdomen  itself  were  of  the  same  purplish  color.  On 
examining  the  mucous  membrane  of  the  intestinal  tract,  a  large,  deeply 
reddened  patch  of  mucous  membrane  was  found  on  the  greater  curva- 
ture of  the  stomach.  The  small  intestine  seemed  intact  excepting  near 
the  ileo-c»cal  valve,  where  the  longitudinal  folds  were  of  dnsl^  red, 
brought  about  by  aggregations  of  minute  dark-red  points.  A  similar 
condition  prevailed  throughout  the  large  intestine,  giving  the  entire 
surface  a  dark  appearance.  In  many  places  small,  blackish  eochymoses 
indicated  hemorrhages  on  the  surface.  The  kidneys  in  this  animal 
seemed  to  have  sufl'ered  most  severely,  next  to  the  large  intestine,  which 
in  all  our  examination  was  obviously  the  seat  of  the  severest  leuons. 

Cover-glass  preparations  of  the  spleen,  kidney,  and  liver,  examined 
iuunediately,  revealed  the  same  microbe  which  had  been  introduced  into 
the  system. 

Cultures  in  tubes  of  gelatine  from  blood  of  the  heart  and  Sj^een  ^^ 
sembled  precisely  the  pure  cultures  from  previous  oases.    As  usual,  the 
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colonies  in  the  culture  of  the  blood  were  few  and  scattered;  those  in 
the  spleen  culture  were  innumerable  in  each  needle  track.  (Plate  II, 
Fig.  3.)  Two  liquid  cultures  inoculated  with  blood  from  the  heart  and 
one  from  the  sx)leen  were  tested  as  above  and  found  pure,  containing 
only  the  motile  bacterium. 

The  second  jug  (No.  112)  inoculated  with  the  same  culture  and  in  the 
sanje  manner  as  No.  114  died  in  the  morning  of  December  12.  The 
temperature  first  rose  to  105|o  F.  on  December  8;  diarrhea  set  in  on 
December  10.  It  was  found  dead  on  the  morning  of  December  12.  The 
lesions  closely  resembled  those  of  No..  114  with  the  following  differ- 
ences :  The  8i)leen  was  much  enlarged,  gorged  with  blood,  and  very 
friable.  On  one  border  there  were  prominent  red  points,  giving  it  a 
ragged  appearance.  Numerous  ecchymoses  beneath  the  endocardium 
of  the  left  ventricle.  On  the  surface  of  the  lungs  numerous  dark-red 
spots  corresponding  to  hepatized  lobules.  These,  about  one- fourth  of  an 
inch  in  diameter,  were  found  thronghout  the  lung  tissue.  The  kidneys, 
though  congested,  were  not  so  seriously  affected  as  in  No.  114.  For 
about  4  inches  from  the  valve  the  summits  of  the  folds  of  the  mucosa 
of  ileum  were  deep  red,  consisting  of  aggregations  of  red  points.  A  large 
patch  of  mucosa  in  the  csecum  purplish.  The  large  intestine,  in  gen- 
eral, congested  and  covered  with  dark-red  points.  No  ulceration.  The 
enlargement  of  the  lymphatics  and  inflammation  of  stomach,  as  in  pre- 
ceding case,  but  more  severe,  the  mucosa  of  the  greater  portion  having 
almost  a  black  color,  due  to  extravasation.  Oover- glass  preparations  of 
the  spleen  contained  but  few  specimens  of  the  bacterium  of  swine  plague. 
One  cover-glass  preparation,  each,  of  an  inguinal  gland,  hepatized  lung, 
blood  from  heart  and  liver  negative.  Two  gelatine  cultures,  as  well  as 
two  liquid  cultures,  grew  precisely  as  those  of  No.  114  and  preceding 
cases }  the  liquids  were  found  pure  cultures  of  the  motile  bacterium  as 
before.  We  had  thus  produced  the  disease  from  liquid  cultures  in  two 
pigs  and  had  obtained  from  each  pure  cultures  of  the  bacterium  which 
had  been  introduced  into  the  system.  After  inoculating  Nos.  112  and 
114,  a  third  healthy  check-i)ig,  No.  Ill,  was  placed  in  the  same  pen. 
This  animal  remained  well  for  two  weeks  after  the  death  of  the  second 
animal,  when  it  began  to  show  signs  of  disease.  It  died  December  31, 
more  than  a  month  after  being  i)enned  with  Nos.  112  and  114.  The 
autopsy  demonstrated  swine  plague  with  extensive  ulcerations  of  the 
large  intestine  and  implication  of  the  lymphatic  glands,  lungs,  and 
stomach.  No  bacteria  were  found  in  three  cover-glass  preparations  of 
the  spleen.  Tliis  animal,  therefore,  remained  well  until  infected  by  the 
two  inoculated  ones.  It  is  evident  that  no  check-animal  will  remain 
ultimately  intact,  owing  to  the  manner  of  infection,  and  hence  this  must 
jiot  be  looked  for  in  experiments  with  swine  plague. 

December  IG  two  guinea-pigs,  female,  were  inoculated  from  the  second 
liquid  culture  of  the  spleen,  pig  No.  114.  No.  1  received  i*"**  into  each 
thigh.  No.  2  4*<^  into  one  thigh.  Both  were  sick  on  the  following  day, 
i crouching  together  and  breathing  heavily.  No.  1  died  December  18,  at 
noon,  No.  2  some  time  during  the  night. 

In  both  animals  there  was  a  considerable  enlargement  of  the  thighs, 
inoculated,  and  of  the  surrounding  parts.  This  was  especially  notice- 
able in  No.  2  when  the  inoculated  side  was  compared  with  the  other. 
ITbere  was  also  a  bluish  discoloration  of  the  skin  extending  to  the  vulva 
a.ud  to  the  mammse.  In  both  a  sero-sanguineous  effusion  extended  from 
tbe  place  of  inoculation  in  the  subcutaneous  tissue  as  far  as  the  thorax. 
The  muscles  of  the  thigh  were  infiltrated  with  blood.  The  vessels  of 
tlie  skin  were  greatly  distended,  forming  a  deep-red,  arborescent  net- 


Digitized  by  VjOOQ IC 


496         BEPORT   OP   THE   COM^HSSIONEB   OF  AGRICULTXTRE. 

work.  The  skin  itf^elf,  as  well  as  the  fatty  tissue,  was  disoolored  hy  ex- 
travasations ;  the  abdominal  wall  was  penetrated  by  blood  extravasa- 
tions, especially  marked  on  tho  serous  surface.  In  No.  1  this  condition 
prevailed  on  botli  sides  of  the  body.  A  coil  of  intestine  lay  in  contact 
with  the  abdominal  wall,  which  was  covered  with  extravasations;  the 
vessels  of  the  mesentery  of  this  coil  a])peared  like  broad  streaks  of  blood. 
The  bacteria  had,  without  doubt,  penetrated  the  abdominal  wall  and 
invaded  the  vessels  of  the  contiguous  mesentery.  In  No.  2  only  that 
side  of  the  body  which  received  the  injection  wa«  affected.  The  lym- 
phatic gland  of  the  opposite  groin  wii^  already  invaded,  however,  as 
shown  by  a  deep  red  color  of  the  gland  and  a  paler  red  of  the  surround- 
ing layer.  A  few  vessels  were  found  on  the  same  side  with  spindle- 
shaped  enlargements.  In  both  animals  the  lungs  were  distended  and 
on  section  much  reddened.  Eight  heart  Uistended  with  a  dark  clot; 
coronary  vessels  very  full. 

In  cover-glass  preparations  of  No.  1  the  bacteria  were  found  veiy 
abundant  in  the  subcutaneous  effusion  and  in  the  kidney,  less  abun- 
dant in  liver  and  spleen.  In  No.  2  they  were  found  in  large  numbers  in 
the  effusion  and  in  the  spleen ;  they  were  moderately  abundant  in  the 
liver,  kidney,  and  lungs. 

trom  the  above  it  would  seem  that  guinea-pigs  are  highly  suscepti- 
ble to  the  virus  of  swine  plague,  though  quite  insusceptible  to  that  of 
rouget,  as  shown  by  foreign  investigations.  A  very  small  amount  of 
the  virus  might  have  shifted  the  disease  to  the  internal  organs  and 
produced  less  extensive  lesions  near  the  point  of  inoculation.  The  di- 
lation and  rupture  of  blood  vessels  seem  to  point  to  a  rapid  maltipUca' 
tion  of  the  bacteria  within  them. 

The  lesions  may  possibly  suggest  the  presence  of  malignant  oedema 
to  which  guinea-pigs  are  very  susceptible.  The  absence  of  the  bacilli 
of  this  disease,  however,  and  the  enormous  numbers  of  the  bacteria  of 
swine  plague  present  in  the  subcutaneous  effusion  effectively  contradict 
this  supposition. 

The  cultures  made  from  these  two  animals  were  all  suocessfuL  One 
in  a  tube  of  gelatine  from  the  blood  of  the  heart  and  liver  of  Na  1 
showed  the  minute  colonies  in  the  needle  track  in  two  days.  They  were 
exceedingly  numerous  in  the  liver,  few  in  the  blooth  Three  cultures  in 
liquid  media  from  the  spleen,  liver,  and  blood  respectively  were  tested 
on  gelatine  plates  and  found  to  contain  the  motile  bacterium  inocu- 
lated. From  guinea-pig  No.  2  gelatine  cultures  from  the  kidney  anJ 
liver,  respectively,  and  liquid  cultures  from  the  liver  and  blood  of  the 
heart  were  tested  as  above  and  found  pure. 

Three  mice  were  inoculated  at  the  same  time  with  the  same  culture. 
No.  34,  quite  small,  received  two  drops;  No.  35,  four  drops;  No. 30, 
six  drops ;  No.  34  was  dead  the  next  day.  No.  36  died  Dccemlier  2^2: 
ai>leen  very  large,  containing  the  introduced  bacterium  in  large  quanti- 
ties. No.  35  active  December  28;  this  one  had  been  inoculated  with 
some  tissues  from  swine  plague  about  six  weeks  previous. 

On  the  following  day,  December  17,  two  fowls,  Nos.  IC  and  17,  were 
inoculated  from  the  same  culture.  Each  received  l**,  one-half  on  each 
side  of  the  keel  of  the  sternum  subcutaneously.  Both  were  well  on  De- 
cember 20.  When  killed  on  that  day,  the  site  of  inoculation  on  the  in- 
ner surface  of  the  skin  was  deeply  reddened  by  an  injection  of  the  smaller 
vessels.  On  the  surface  of  the  pectoral  muscle,  the  injection  was  not  so 
intense.  In  one  case  the  surface  of  the  muscle  was  dotted  with  pnncti- 
form  ecchymoses.    The  deeper  portions  of  the  muscle  were  not  affected. 


Digitized  by  VjOOQ IC 


BUREAU  OF  ANIHAL  INDUSTBT.  497 

The  reaotion  in  the  birds  was  qaite  severe  and  suggests  the  local  mul- 
tiplication of  the  iujected  bacteria  to  a  considerable  extent. 

Two  pigeons  (Nos.  3,  4),  were  inocnlated  December  10,  with  a  culture 
aboat  forty -eight  hours  old,  io  beef  infusion  peptone,  from  the  spleen  of 
pig  No.  lU.  No.  3  received  ^^  subcutaneonsly  near  the  keel  of  the 
sternum.  No.  4  received  i^  in  the  same  place  and  an  equal  quantity 
near  the  right  shoulder.  No.  3  showed  no  signs  of  illness  for  three 
weeks  after.  No.  4  became  iU  within  a  day  after  inoculation.  Its 
feathers  became  rufiSed  and  it  remained  very  quiet.  It  seemed  to  have 
recovered  December  23,  when  it  was  killed  for  examination.  At  the 
site  of  both  inoculations  large  sequestra,  about  2^  long  and  l^  thick, 
were  found  imbedded  in  the  pectoral  muscle,  consisting  of  necrosed 
muscular  tissue.  They  were  grayish  and  separated  from  the  living  tis- 
sue by  a  tough,  whitish  membrane.    Both  were  readily  removed. 

In  this  experiment  both  birds  resisted  successfully,  the  one  receiving 
tbe  larger  dose  being  made  sick  for  a  time. 

Two  additional  pigeons  (Nos.  5, 6)  were  inoculated  December  21  with 
a  liquid  culture  about  nine  days  old  from  the  spleen  of  pig  No.  112.  No. 
5  received  I^,  one-half  being  injected  subcutaneonsly  on  each  side  of 
the  keel  of  the  sternum.  No.  6  received  one-half  of  this  do^e  in  the  same 
manner.  No.  5  was  found  dead  next  morning.  Oover-glass  prepara- 
tions of  the  spleen  and  liver  contained  no  bacteria,  the  time  being  too 
brief  for  their  abundant  multiplication  in  the  various  viscera.  No.  6  be- 
came slightly  sick  the  next  day.  On  December  27  its  feathers  were  very 
much  ruffled,  and  its  head  drawn  in.  The  bird  was  killed  with  chloro- 
form December  28.  When  the  feathers  were  removed  the  crop  was  found 
entirely  empty,  the  animal  quite  emaciated.  There  was  a  large  tumor 
on  each  side  of  the  sternum  at  the  place  of  inoculation,  and  confluent 
over  its  anterior  portion.  Beneath  the  skin  each  appeared  as  a  triangu- 
lar yellowish- white  elevated  area  about  2^  square;  on  section  it  ex- 
tended from  1^  to  2^  into  the  pectoral  muscle.  This  mass  of  muscular 
tissue  appeared  as  if  boiled,  resembling  that  of  pigeon  No.  1  exactly. 
Of  the  viscera,  the  liver  and  kidneys  were  gorged  with  blood,  especially 
the  latter.  The  lower  portion  of  the  intestiusJ  canal,  examined  with  a 
lens,  was  found  injected  and  dotted  with  numerous  dark  red  points.  It 
is  very  probable  that  if  the  animal  had  been  allowed  to  live  the  intes- 
tine would  have  presented  the  same  appearance  as  that  of  pigeon  No.  1. 
Cover-glass  preparations  of  the  internal  organs  were  in  general  nega- 
tive, as  far  as  regards  the  active  multiplication  of  the  organism.  Liquid 
cultures  of  the  liver,  kidney,  and  blood  fh)m  the  heart,  when  tested  on 
plates  of  gelatine,  contained  the  motile  bacterium  of  swine  plague. 
Cultures  from  the  changed  pectoral  muscle  were  equally  successful. 
The  culture  from  the  liver  contained  in  addition  a  microbe  having  on 
gelatine  a  very  active  surface  growth,  contrasting  markedly  with  the 
growth  from  the  three  remaining  cultures  which  were  pure.  In  this 
animal,  the  local  reaction,  which  was  very  severe,  evidently  acted  as  a 
barrier  to  the  invasion  of  the  microbes.  There  were  too  few  in  the  in- 
ternal organs  to  be  detected  in  cover-glass  preparations,  while  the  cult- 
ure test  proved  adequate  to  demonstrate  their  presence. 

On  December  5  two  pigs  ^Nos.  121, 140)  were  inoculated  with  a  pure 
liquid  culture,  about  seven  aays  old,  firom  a  superficial  inguinal  gland 
of  pig  No.  97,  each  receiving  about  3^^  of  the  culture  liquid.  On  De- 
cember 10  the  temperature  of  No.  121  rose  to  107^^^  F.  It  was  found 
dead  quite  unexpectedly  on  the  morning  of  December  12,  having  eaten 
heartily  the  evening  previous.  To  summarize  briefly  the  post  mortem 
S2AGh-^86 
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appearances :  The  lymphatics  of  thorax  and  abdomen  were  much  swol- 
len and  congested  in  both  cortical  and  medullary  regions ;  eccliymoses 
on  auricles  of  heart ;  lungs  somewhat  congested  with  numerous  small 
foci  of  a  dark  hepatization.  Lung  worms  present  Both  kidnevs  re- 
sembled those  of  ISo.  114,  the  cortical  portion  enlarged,  congested,  and 
on  section  dotted  with  olosely-sot  deep-red  points ;  papillas  pale.  Spleen 
swollen,  filled  with  blood,  friable.  Along  greater  curvature  of  stomach 
a  small  portion  of  the  mucosa  was  covered  with  small  extravasations. 
The  small  and  large  intestines  contained  a  chocolate-colored  semi-liquid 
mass  evidently  blood.  On  the  valve  a  clot  was  firmly  attached,  but  on 
removal  the  mucosa  was  pale,  no  extravasation  or  ulceration  present. 

In  this  case  the  kidneys  and  lungs  seemed  to  have  suffered  most,  if 
we  exclude  the  lymphatic  system. 

Cover-glass  preparations  of  the  spleen  showed  the  oval  baoterinm  in 
large  numbers.  In  two  liquid  cultures  of  the  spleen  the  motile  bacte^ 
rium  only  was  present  A  gelatine  culture  of  the  spleen  showed  in  each 
needle  traok  the  innumerable  minute  colonies  of  the  same  bacterium. 

No.  140  had  a  temperature  of  107^^  p.  December  10.  Eyes  inflamed. 
It  died  December  18  quite  unexpectedly,  after  having  improved  slightly 
a  few  days  t)revious.  Tbo  autopsy  revealed  a  very  severe  case  of  swine 
plague.  It  differed  from  the  preceding  case  in  the  presence  of  extensive 
ulcers  of  the  large  intestine,  accompanied  by  similar  ulceration  of  the 
ileum  for  about  2  feet  from  the  ileoco^cal  valve.  The  lungs  were  con- 
gested and  hepatized  anteriorly.  The  kidneys  and  lymphatic  glands, 
generally,  were  also  involved.  Cover-glass  preparations  of  the  spleen 
contained  the  characteristic  bacterium.  A  gelatine  tube  culture  ttom 
the  same  organ  gave  the  characteristic  minute  colonies  in  large  num- 
bers. The  check-pig  (No.  122)  placed  with  this  pair  on  the  day  of  in- 
oculation died  on  the  same  day  with  No.  140.  It  had  probably  been  in- 
fected by  No.  121,  as  it  had  succumbed  very  suddenly,  and  the  autopsy 
revealed  a  very  acute  case  of  swine  plague  of  the  hemorrhagic  type. 
Lungs,  intestines,  and  lymphatic  glands  wei'e  severely  diseased;  ulcers 
had  not  yet  formed.  The  spleen  contained  the  oval  bacterium  in  abun- 
dance, as  shown  by  cover-glass  preparations  and  a  culture  in  gelatine. 

With  the  same  culture  which  had  been  injected  into  pigs  Nos.  121 
and  140.  two  fowls  were  inoculated  on  the  same  day,  December  5.  Bach 
received  ^^  of  the  culture  liquid  beneath  the  skin  on  each  side  of  the 
keel  of  the  sternum.  Both  fowls  remained  under  observation  for  two 
weeks  without  revealing  any  symptoms  of  disease. 

On  November  28  two  pigs,  Nos.  98  and  00,  were  fed  with  the  intestines 
of  No.  97.  No.  98  had  been  at  the  station  nearly  six  weeks  apparently 
well.  The  temperature,  at  the  time  of  feeding,  102^0,  rose  to  107f^  F. 
November  SO,  but  fell  to  104^<^  December  3.  December  5  the  animal 
began  to  fail  very  rapidly,  and  died  during  the  night  On  examina- 
tion no  discoloration  of  the  skin ;  superficial  inguinal  glands  enlarged, 
slightly  congested.  A  moderate  quantity  of  straw-colored  serum  in  ab- 
dominal cavity.  A  few  t^unctiform,  bright  red  elevations  on  spleen. 
Serum  in  pericardial  cavity ;  a  few  punctiform  and  patohv  extravasa- 
tions on  each  auricular  appendage ;  right  heart  distended  with  dark, 
partially  coagulated  blood.  Bronchial  and  mediastinal  glands  veiy 
dark  red  throughout ;  lung  worms  in  both  lungs.  On  the  greater  onrva- 
ture  of  the  stomach,  a  large  patch  of  the  mucous  membrane  of  a  bright- 
red  color;  glands  of  mesentery  very  much  swollen,  of  a  miottled  red  and 
pale  color,  both  on  surface  and  on  section.  About  12  inches  from  the 
ileocsecal  valve,  the  serosa  of  several  coils  of  the  small  intestine  dotted 
with  bright  red  points ;  the  mucosa  of  the  corresponding  coils  reddened 
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in  patches.  The  glands  between  the  coils  of  the  large  intestine  of  a 
dark  purplish-red.  The  csBcam  and  neighboriug  portion  of  largo  iutcs> 
tine  closely  studded  with  sui>erflcial  ulcerations  of  var.yiug  size,  some 
yellowish,  others  with  a  jet-black  center  surrounded  by  a  yellowish  bor- 
der. This  center  probablv  represents  the  remaius  of  the  blood  extra vn- 
sdtions  leading  to  the  ulceration.  In  cover-glass  preparations  of  the 
spleen  and  liver,  the  same  oval  bacterium  was  present  in  moderate  num- 
bers. In  a  gelatine  tube  culture  each  of  blood  from  the  heart  and  of 
the  spleen,  the  characteristic  colonies  appeared  very  numerous  in  the 
si>leen  and  moderately  so  in  the  blood.  Liquid  cultures  from  tb\3  same 
sources  were  found  to  contain  the  motile  bacterium  only  and  to  have 
the  characteristic  growth  on  gelatine. 

In  case  of  No.  99  the  temperature  likewise  rose  to  107}^  F.,  on  Novem- 
ber ^.  It  died  on  December  7.  The  lesions  resembled  those  of  No.  98, 
.with  the  following  exceptions :  In  the  left  side  of  the  abdominal  cavity 
a  large  clot  of  blood  was  found  beneath  the  peritoneum,  extending  from 
near  the  diaphragm  into  the  pelvis  and  representing  probably  3CM)<»  ot 
blood.  The  left  kidney  was  entirely  imbedded  in  it.  The  place  of  ^lp^ 
ore  could  not  be  found,  owijng  to  the  firmness  of  the  clot.  Both  kidneys 
pale.  Glands  of  the  intestinal  tract  prominent,  but  very  pale.  In  the 
stomach  the  food  there  present  was  encased  in  a  dark  coagulum.  The 
hemorrhage  probably  came  from  the  base  of  the  folds  at  the  fundus, 
where  the  mucosa  was  very  dark  red.  In  the  caacum  and  large  intes- 
tine the  mucous  membrane  was  studded  with  jet-black  pigment-patches 
collected  into  lines  and  groups.  The  valve  was  covered  with  these  ec- 
chymoses showing  signs  of  ulceration.  This  condition  prevailed  through- 
out the  large  intestine;  the  rectum  seemed  intact.  Echinorhynchi  in 
small  intestine.  The  oval  bacterium  found  on  cover-glass  preparations 
of  the  spleen  in  moderate  quantity.  Two  cultures  in  tubes  containing 
^latine  were  prepared,  one  from  blood  taken  from  the  heart,  the  other 
from  the  spleen.  In  forty-eight  hours  a  small  number  of  whitish  points 
W'ere  present  in  the  blood  culture.  In  that  of  the  spleen,  however,  each 
needle-track  contained  a  large  number  of  these  minute  colonies.  In  ad- 
dition to  these  there  were  in  all  five  colonies  distinguished  from  the  rest 
by  their  large  size.  Two  cultures  in  meat  infusion  peptone  inoculated 
with  blood  &om  the  heart,  when  tested  on  gelatine  plates,  were  found 
pure.  A  liquid  culture  from  the  spleen  gave  different  results.  The  line 
on  the  gelatine  plate,  along  which  the  bacteria  had  been  sown,  was  visi- 
ble as  a  white  line  in  twenty-four  hours,  while  the  colonies  ot  the  bac- 
terium of  swine  plague  do  not  appear  within  forty-eight  hours  after 
sowing.  The  surface  growth  especially  was  quite  vigorous,  enlarging 
within  three  to  four  days  into  an  irregular  whitish  band.  The  microbe 
rosembled  that  of  swine  plague,  but  was  larger  and  stained  more  dee])ly. 
The  liquid  culture  itself,  when  re-examined,  was  covered  by  a  brittle 
iiiembrane.  The  tube  culture  in  gelatine  demonstrated  that  the  strange 
microbe  was  present  in  very  small  numbers  in  the  spleen  itself.  This 
illustrates  very  clearly  how  one  method  of  culture  acts  as  a  check  on  the 
other,  and  how  each  contributes  something  to  the  determination  of  the 
t  ruth.  The  presence  of  another  organism  in  the  spleen  need  not  be  very 
suri)rising  when  we  consider  the  severe  hemorrhage  mentioned  above. 

Two  pigs,  Nos.  107  and  108,  were  allowed  to  feed  December  9  upon  the 
stomach  and  intestines  of  No.  99.  No.  107,  after  showing  Hynjptouis  for 
about  a  week,  was  found  dead  December  18.  No.  108  lingered  until 
X)ecember  21,  when  it  was  found  dead.  In  No.  107  thei'O  were  a  few 
ulcers  in  the  ctecum  and  a  large  area  of  inflammation  in  the  stomach. 
CThe  lymphatics  in  general  were  swollen  and  gorged  with  blood.  fix- 
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travasatioQ  on  anricles  of  heart.  The  autopsy  of  No.  108  revealed  a  mon« 
extensive  niccration  and  inflammation  of  the  large  ioteatine.  Tbe  le 
sioDs  elsewhere  were  similar  to  those  of  No.  107.  In  the  spleen  of  Ixith 
apimals  the  characteristic  bacterium  was  found.    No  cultures  made. 

I  n  the  evening  of  December  5,  two  pigs,  Nos.  120  and  145,  were  fed  witli 
fonr  liquid  cultures  of  the  bacterium  of  swine  plague  and  next  moniin^' 
with  firo  additional  cultures,  each  culture  being  equivalent  to  W. 
These  had  all  been  tested  on  gelatine  plates  and  found  pure  cultures  oi 
the  same  microbe.  The  source  of  these  cultures  were  pigs  Nos.  96  aud  • 
07,  the  rabbit  and  mice  inoculated  therefrom.  The  cultures  were  mixed 
with  dry  feed  and  were  in  this  way  readily  consumed.  December  10, 
No.  145  was  somewhat  dull,  and  had  sligUt  diarrhea,  continuing  nnti! 
death,  which  occurred  rather  suddenly  between  5  and  6  p.  m.  December 
12,  as  it  had  eaten  heartily  in  the  morning.  It  was  examined  early  tbe 
next  day.  No  distinct  discoloration  of  the  skin ;  superficial  inguinal 
glands  tumefied  and  slightly  reddened.  In  the  abominal  cavity,  tbe 
peritoneum  covering  the  intestines  was  faintly  reddened,  the  vessels  of 
the  omentum  distended  and  bright  red.  A  small  quantity  of  straw- 
colored  serum  present.  The  surface  of  the  liver  was  covered  with  bluish- 
gray  patches.  The  medulla  of  kidney,  including  tips  of  ])ap01ad,  very 
dark  red;  spleen  dark,  slightly  enlarged;  vessels  of  surface  of  heart 
very  much  distended. 

In  the  stomach  the  mucous  membrane  of  the  fundus  was,  as  usual,  of 
a  very  dark-red  color.  The  severest  lesions,  however,  and  such  as  we 
bad  not  seen  before,  were  found  in  the  ileum  and  large  intestine.  For 
about  3  feet  from  the  valve  the  entire  mucosa  of  the  ileum  was  necrosed, 
stained  yellowish,  and  could  be  scraped  off  with  the  scalpeL  The  cs&cm 
appeared  as  if  macerated ;  tbe  mucous  membrane  came  away  in  toio.  b 
the  lower  part  of  the  large  intestine,  the  complete  necrosis  was  gradnally 
replaced  by  a  dark-red  membrane  dotted  with  yellowish  ulcers  about  one- 
fourth  inch  in  diameter  and  not  more  than  half  an  inch  apart.  Finally, 
in  the  rectum  ulceration  was  absent.  The  affected  intestine  was  so  much 
thickened  that  it  failed  to  collapse  when  cut  open  and  contents  remoTod. 
In  this  case  the  local  effect  of  the  ingested  bacteria  had  been  tremendous, 
overshadowing  the  lesions  of  the  remaining  viscera.  Even  the  lym- 
phatic glands,  almost  invariably  and  severely  diseased  in  the  preced- 
ing cases  were  but  moderately  inflamed ;  those  of  the  mesentery,  how- 
ever, were  very  much  enlarged.  The  other  animal,  No.  120,  dicMi  one 
day  later.  The  temperature  was  but  slightly  elevatod  until  December 
12,  when  it  reached  108^  F.  Great  debility  supervened  until  death,  l>e- 
cember  14.  In  this  animal  superficial  inguinal  glands  were  found  en 
iarged,  the  cortical  portion  gorged  with  blood.  Spleen  enlarged,  dark, 
friable.  A  few  ecchymoses  on  endocardium  and  epicardium.  Isolated 
lobules  of  the  lungs  dark  red,  hepatized,  showing  here  and  there  ex 
travasations  under  the  pleura.  Both  kidneys  much  swollen^  surface 
(lark  red,  numerous  extravasations  under  the  capsule.  On  section  tbe 
cortical  portion  dotted  with  closely-set  dark  points,  medullary  |x>rtioD 
also  congested.  Lymphatic  glands  of  mesentery  very  large,  those  of 
ineso-colon  gorged  with  dark  blood.  The  mucosa  around  tiio  pylorus 
nnd  on  its  valve  colored  deep  purple*  the  inflammation  extending  for 
some  distance  into  the  duodenum.'  The  mucosa  ^f  the  small  intestino 
(containing  a  few  specimens  of  asoaris)  was  not  diseased  except  near 
the  ileo-cscal  valve,  where  a  small  area  was  covered  with  punctit(Mrm 
extravasations.  The  csecum  and  upper  third  of  the  large  intestine  were 
the  seat  of  extensive  ulceration.    The  yeUowish,  superficial  ulcers  wen« 
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T6iy  ntuneroas,  leaving  but  litUe  of  the  deeply  congested,  purplisk 
membrane  exposed  to  view. 

In  this  animal  the  effect  of  the  bacteria  was  far  less  corrosive,  but 
the  inflammation  of  the  kidneys  and  lymphatic  glands  more  severe.  On 
cover-glass  preparations  of  the  spleen  of  both  of  these  animals,  the 
characteristic  bacterium  was  fonnd,  far  more  abundant  in  the  latter  case, 
however.  In  these  cases,  therefore,  the  feeding  of  pure  cultures  was 
sufficient  to  bring  about  a  most  severe  type  of  the  disease.  A  gelatine 
tube  culture,  each  of  blood  from  the  heart  and  from  the  spleen  from 
both  animals,  proved  pure.  Likewise  four  liquid  cultures  from  the  same 
sources;  each  contained  the  motile  bacterium  only;  all  grew  alike  on 
plates,  the  colonies  identical  with  those  of  preceding  cultures. 

On  December  19  two  pigs  (Nos.  76, 118)  were  fed  with  about  30««  each 
of  various  pure  liquid  cultures  from  six  to  ten  days  old.  Five  of  them 
were  from  the  spleen  of  pigs,  one  from  a  mouse.  For  a  few  days  after 
December  23  the  bowels  of  No.  118  were  loose  and  the  animal  was  dull 
and  off  its  feed ;  thence  it  continued  to  improve.  It  was  killed  Jan- 
uary 7  when  anparently  well.  The  only  evidences  of  diBcase  were  a 
moderate  enlargement  of  lymphatics  of  abdomen,  which  contained  a  con- 
siderable quantity  of  straw-colored  serum.  In  th^  lungs,  which  were 
in  general  of  normal  consistency  and  color,  there  were  numerous  puncti- 
form  foci,  of  a  dark  red  color.  The  c»cum  and  colon  contained  no  ecchy- 
moses  or  ulcers ;  membrane  p^le.  The  walls,  however,  were  much  thick- 
ened, so  that  they  scarcely  collapsed  when  cut  open  and  emptied.  This 
feature  recalled  the  condition  of  the  colon  in  No.  145,  which  had  been 
fed  with  cultures  and  in  which  the  great  thickenlDg  was  accompanied 
by  complete  superficial  necrosis.  Spleen  evidently  free  from  bacteria, 
as  shown  by  one  culture  and  cover-glass  preparations.  It  is  highly 
probable  that  the  thickening  of  the  intestine  was  due  to  the  ingested 
cultures,  and  that  the  animal  was  quite  insusceptible. 

No.  76,  an  old  animal  which  had  failed  to  take  the  disease  before  when 
exposed  to  it,  remained  unaffected  alter  the  feeding. 

Quite  different  from  most  of  the  cases  described  was  that  of  No.  89| 
exposed  November  5  to  the  disease  with  those  vaccinated  with  Pasteur's 
attenuated  virus.  It  presented  no  very  marked  symptoms  of  disease, 
excepting  a  slight  elevation  of  temperature.  November  23  both  eyes 
became  inflamed;  it  moved  about  with  difdculty,  and  on  December  5  it 
was  evidently  dying,  so  that  it  was  thought  best  to  kill  it,  which  was 
accomplished  by  a  blow  on  the  head.  The  skin  of  the  abdomen  was 
covered  with  brownish,  papery  scales,  which  came  away  readily,  expos- 
ing a  perfectly  clean,  white  skin.  The  superficial  inguinal  glands  were 
very  large,  pale,  and  infiltrated  with  much  serum.  Spleen  dotted  with 
a  few  red  points.  Liver  pale;  <m  its  surface,  small,  yellowish  patches 
here  and  there.  They  cut  like  cartilage  and  formed  the  walls  of  small 
cysts,  containing  a  soft,  brownish  pulp.  Small  portions  of  the  lungs 
converted  into  a  dull  red,  hepatized  tissue,  probably  due  to  the  pres- 
ence of  numerous  lung-worms.  Heart  normal.  Lymphatic  glands  of 
mesentery  and  meso-colon  very  large,  but  pale  and  tough.  Stomach 
and  small  intestine  apparently  normal.  About  one-half  of  the  large  in- 
testine, including  the  ctecum,  was  studded  with  yellowish  ulcers,  closely 
resembling  those  depicted  on  Plate  I. 

This  case  corresponded  closely  with  those  which  had  come  under  our 
observation  for  more  than  a  year  past.  All  inflammatory  processes 
bad  apparently  subsided,  leaving  nothing  but  the  extensive  intestinal 
ulcerations  as  witnesses  of  the  former  presence  of  the  disease.  Even 
the  mucous  membrane  suirounding  the  ulcers  was  pale,  so  tJiat  any  one 
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QTincquainted  with  the  lesions  of  acute,  fatal  eases  might  infer  that  th« 
disease  in  general  was  a  purely  local  one,  attacking  the  nmooos  mem- 
brane at  the  place  of  ulceration.  Jt  is  highly  probable  also  that  in 
such  cases  the  pathogenic  microbe  has  been  eliminated,  or  has  given 
way  to  other  sceptic  microbes,  which,  gaining  admission  through  the 
intestinal  ulcers,  may  live,  if  not  multiply,  in  the  body.  The  spleen 
which  furnished  us  quite  invariably  with  pure  cultures  from  the  acute 
cases  described  above,  and  which,  according  to  cover*glass  preparations 
and  gelatine  cultures,  contained  the  bacterium  in  abundance,  failed 
in  this  case.  Two  liquid  cultures,  inoculated  with  a  platinum  wire, 
plunged  into  the  parenchyma,  remained  sterile.  A  third  tube,  into 
which  a  small  piece  of  the  spleen  tissue  had  been  dropped,  likewise  re- 
mained clear.  It  is  evident  *that  if  even  a  single  germ  had  been  pres- 
ent, one  of  the  tubes  would  have  been  clouded.  It  is  needless  to  add 
that  cover-glass  preparations  of  spleen  tissue  were  equally  negative 
Three  mice,  inoculated  with  a  bit  of  the  same  organ,  were  active  three 
weeks  later. 

Among  those  cases  in  which  swine  plague  was  deflni^ly  made  out  on 
post  mortem  examination  may  be  mentioned  Ko.  88,  which  was  exposed 
to  the  disease  with  No.  89,  November  5.  and  died  November  16.  Cover- 
glass  preparations  of  the  spleen  revealed  the  presence  of  numerous  mi- 
crobes, slightly  longer  than  the  bacterium  of  swine  plague  and  witboat 
the  light  center.  Cultures  in  gelatine  from  the  spleen  and  heart's  blood 
grew  more  rapidly  than  pure  cultures,  the  surface  growth  being  espe- 
cially vigorous.  Liquid  cultures  from  the  blood,  when  tested  by  line 
cultures,  showed  the  characteristic  growth  of  the  bacterium  of  swine 
plague;  but  there  were,  in  addition  to  these,  a  few  smaller  colonies 
growing  like  them,  so  few  in  number,  however,  that  they  were  regarded 
as  retarded  colonies  of  the  same  microbe,  their  small  size  excluding  a 
microscopic  determination. 

On  November  27  a  mouse,  which  had  been  inoculated  with  a  bit  of 
spleen  from  this  pig  November  16,  was  found  dead.  It  had  been  slightly 
ill  since  the  inoculation.  The  eyes  were  closed ;  the  amount  of  secre- 
tion very  slight.  The  glands  of  the  groin  enlarged,  serously  infiltrated* 
The  acini  of  the  liver  were  pale  and  bloodless,  its  substance  very  soft 
Si>leen  enormously  enlarged,  reddish,  mottled.  Kidney  showed  some 
whitish  patches,  half  as  large  as  a  pin's  head ;  on  section  the  medul- 
lary portion  was  deeply  congested  and  well  marked  off  from  the  paler, 
cortical  portion.  Both  liver  and  spleen  very  soft  and  friable.  Longs 
(edematous,  but  float  in  water.  They  presented  on  the  surface  impres- 
sions of  tlie  ribs  and  very  minute  inti^rlacing,  red  lines,  as  of  injected 
vessels.  Cover-glass  preparations  of  the  spleen,  liver,  kidneys,  lungs, 
and  blood  from  the  heart  all  contained  the  oval  bacterinm  of  swine 
plague  in  profusion,  the  paler  center  well  marked  in  all  preparations* 
The  culture  in  gelatine  from  the  spleen  presented  innumemble  minote 
colonies  in  the  track  of  the  platinum  wire.  The  liquid  cultures  from 
the  spleen  and  heart's  blood  both  contained  an  oval,  motile  bacterium. 
The  cultures  were  opalescent,  without  surface  membrane*  Both  foaud 
pure  when  tested  by  line  cultures  on  gelatine. 

On  December  2  another  mouse,  which  had  been  inoculated  with  tbe 
one  just  described,  and  kept  in  tbe  same  jar,  was  killed  with  chlorofonn. 
The  organs  presented  the  same  appearance  as  the  one  just  described^ 
the  spleen  also  of  enormous  size.  Strange  to  say,  no  bacteria  were  fouDd 
in  any  of  the  internal  organs,  but  a  liquid  culture  of  the  blood  oon- 
tained  the  motile  bacterium  and  was  pure,  as  determined  by  line  colt- 
UM.    This  animal  had  been  inoculated  sixteen  days  befoxe.    Ihe  bao* 
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terinm  of  fixvine'plagQe,  not  obtained  pure  from  the  pig,  was  thus  isolated 
by  passing  through  mice. 

In  another  case,  I^o.  100,  in  which  the  mucous  membrane  of  the 
csDcnm  was  a  single  mass  of  necrosed  tissue  and  most  of  the  other 
lesions  found  in  swine  plague  were  present,  cover-glass  preparations 
of  the  spleen,  blood,  and  a  few  lymphatic  glands  were  negative.  One 
liquid  culture  of  the  blood  and  two  of  the  spleen  remained  sterile.  A 
platinum  wire,  dipi)ed  into  the  blood  and  spleen  substance,  was  drawn 
through  layers  of  gelatine  on  plates.  j!7ot  a  single  colony  appeared. 
The  animal  penned  with  the  former,  No.  101,  also  died  of  swine  plague, 
as  shown  on  post  mortem  examination,  but  complicated  with  a  localized 
I>eritonitis  in  the  region  of  the  liver.  The  liquid  cultures  from  the 
peritoneal  effusion  and  blood  grew  more  vigorously  than  swine  plague 
bacteria,  and  on  gelatine  the  colonies  remained  very  smalL  In  several 
later  attempts  at  plate  cultures,  they  entirely  failed  to  grow.  The 
microbe  resembled  that  of  swine  plague.  In  both  pigs  (Nos.  100  and 
101)  the  common  bile-duct  was  completely  occluded  and  greatly  dis- 
tended by  about  ten  ascarides,  extending  from  the  duodenum  into  the 
smaller  bile-ducts.  This  may  account  for  the  peritonitis  found  in  No. 
101.  The  fact  that  it  is  difficult  to  demonstrate  the  presence  of  the  bac- 
terium of  swme  plague  in  chronic  cases  which  have  lasted  more  than 
three  weeks,  and  in  which  the  ulcerations  in  the  large  intestine  are 
already  far  advanced  (Plate  I)  cannot  be  emphasized  too  much.  In 
those  cases  in  which  the  disease  leads  to  a  sudden  fatal  termination,  the 
bacterium,  as  a  rule,  is  found  abundantly  in  the'  spleen.  Ignorance  of 
these  facts  has  no  doubt  led  to  previous  erroneous  deductions  in  investi- 
gations on  the  etiology  of  this  disease.  Chronic  swine-plague  must 
henceforth  be  looked  upon  as  an  after  stage,  independent  of  the  disease 
itself,  and  caused  by  intestinal  lesions,  the  indirect  result  of  the  growth  of 
the  bacterium  in  the  blood  vessels  of  the  mucous  and  submucous  tissue. 
The  bacterium  has  already  disappeared  from  the  stage  and  makes  way 
frequently  for  other  either  harmless  or  septic  microbes^  which  gain  en* 
trance  through  the  ulcerated  membrane  and  are  found  m  the  blood  and 
serous  exudates.  An  epidemic  of  swine  plague,  which  broke  out  among 
a  herd  of  pigs  destined  for  experimental  purposes,  illustrates  the  gen- 
eral statement  above  very  well.  This  epidemic  which,  most  fortunately, 
appeared  after  the  experiments  recorded  in  the  preceding  pages  had 
been  completed,  and  cast  no  doubt  on  the  results  obtained,  was  very 
severe  and  showed  the  great  mortality  in  herds  in  which  the  disease 
bas  gained  a  foothold.  The  disease  was,  without  doubt,  introduced 
^ith  the  herd,  and  the  lesions  found  on  post  mortem  all  pointed  to  chronic 
cases  of  three  or  four  weeks  standing.  Of  twenty-five  animals  exposed 
to  the  disease  only  two  remained  well.  All  the  diseased  animals  died  in 
periods  varying  from  two  to  four  weeks  after  exposure.  Bach  case  was 
carefnlly  examined  and  cover-glass  preparations  made  from  the  s]>leen 
of  every  auminal.  Out  of  fifteen  animals  only  two  had  a  few  bacteria 
in  the  spleen.  Of  but  three  of  thcsu  liquid  cultures  were  made,  for 
want  of  time.  These  three  remained  sterile.  This  is  very  significant 
when  we  compare  with  these  latter  results  those  obtained  from  acute 
cases.  It  goes  far  to  prove  that  the  majority  of  the  animals  affected 
with  swine  plague  die  from  the  sequelae  of  the  dit^ease,  and  but  few  from 
the  direct  effect  of  the  microbes  multiplying  in  tlie  blood  vessels  of  the 
internal  organs. 

It  is  hardly  necessary  to  recall  once  moi'e  the  important  fact  that  in 
all  these  eases  no  bacillus  resembling  that  found  in  Pasteur's  vacAne, 
and  proved  to  bo  the  cause  of  rougot  on  the  continent  of  Europe,  ever 
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appeared  to  as  in  cover-glass  preparations  or  in  cultares.  In  bis  first 
communication  on  ronget,  Pasteur  speaks  of  the  microbe  as  fatal  to  rab- 
bits and  sheep,  but  not  to  fowls.  Having  satisfied  ourselves  that  it 
killed  rabbi tSf  but  had  no  effect  on  fowls,  two  lambs  were  inoculated 
December  31  in  each  thigh,  No.  1  with  2%  No.  2  with  1~,  of  a  liquid 
culture  from  thid  spleen  of  pig  No.  112,  now  nineteen  days  old.  On  Jan- 
uary 3  the  temperature  of  No.  1  had  risen  to  lOd^o  p.  Jq  both  there  waB 
considerable  stiffness  in  the  hind  limbs,  no  desire  for  food.  No.  2  was 
killed  January  13,  after  having  almost  recovered.  At  the  places  of  in- 
oculation small  abscesses  had  formed.  The  neighboring  lymphatics 
were  enlarged.  The  viscera  seemed  intact,  excepting  the  spleen,  which 
was  dotted  with  numerous  small  red  patches  resembling  extravasations. 
A  bit  of  tissue  therefrom  contained  no  bactma. 

The  other  Iamb  was  also  nearly  recovered.  On  each  thigh  two  small 
abscesses  had  formed. 

A  calf  was  inoculated  hypodermically  at  the  same  time  with  4««  of  the 
third  liquid  culture  from  the  spleen  of  pig  No.  114.  Its  temperature 
rose  from  103^  to  106^  F.,  which  it  reached  January  2,  when  a  swelling  was 
perceptible  in  front  of  the  shoulder  where  the  injection  had  been  made. 
The  temperature  slowly  fell  afterward.  The  animal  was  killed  for  (Mi* 
other  purpose  January'  13.  The  swelling,  as  large  as  a  hen's  egg.  was 
found  to  implicate  the  muscular  tissue  into  which  the  needle  no  aonbt 
had  penetrated.  When  incised,  an  irregular  cavity  was  found  within 
the  muscular  tissue  Iin(^  with  a  soft  pultaceous  mass,  arising  from  ne- 
crosis of  the  muscle  sul>stance.  A  superficial  lymphatic  gland  near  by 
was  considerably  enlarged. 

THE  BACTERIUM  OF  SWINB  FLAGUB. 

In  at  least  twenty-five  cases  of  undoubted  swine  plague,  bits  of  spleen 
tissue,  when  spread  out  in  a  thin  layer  on  a  cover-glass, dried  and  stained 
in  some  aniline  color,  were  found  to  contain  the  same  microbe  in  greater 
or  less  abundance*  (Plate  II,  Fig.  1).  When  stained  for  firom  one  to  two 
minutes  in  an  aqueous  solution  of  methy  1- violet t  and  examined  with  a 
Zeiss  ^  homog.,  they  appear  as  elongated  ovals,  chiefly  in  pairs.  The 
greater  number  present  a  center  paler  than  the  periphery.  This  may  he 
due  to  a  greater  density  or  staining  capacity  of  the  peripheral  portion. 
The  darker  portion  is  not  localized  at  two  extremities  as  in  the  bacterift 
of  septiciemia  in  rabbits,  but  is  of  uniform  width  around  the  entire  ci^ 
curoference  of  the  oval.  The  length  of  an  oval  in  balsam  preparations 
is  about  1.2  to  1.5  micromillimeter;  its  width,  .6  micromillimeter.    Oc- 


*  Daring  the  past  yearmnoh  time  and  labor  were  spent  in  examining  flections  i 
from  intestinal  nlcers,  enlarged  lymphatioe,  and  hepaticed  Inng  tissae.  The  oJoen 
contained,  as  might  have  been  expected,  Tarions  forms  of  organisms.  Even  is  the 
deeper  portions  awav  from  the  necroeed  regions  no  two  nlcers  were  aUke  as  regardi 
the  oaoteria  found  therein.  Sometimes  micrococci  would  be  found  in  abundance  in 
the  inflammatory  infiltration.  At  other  times  long,  slender  filaments  would  fiU  op  th« 
adjacent  blood  Tessels  and  extend  into  the  healthy  area.  Ova  from  the  trick^eepMt 
were  quite  constantly  found  in  the  base  of  the  ulcer;  some  were  imbedded  amoog  the 
cellular  elements  near  the  edge  of  the  ulcer.  Sections  of  enlarged  lymphatic  guuidB 
showed  an  engorgement  of  the  lymph  sinuses  with  blood  corpuscles.  Bacteria  wen 
absent.  Sections  of  lung-tissue  were  equally  negative  or  contradictory.  As  the  ma- 
terial examined  came  from  chronic  cases  the  result  need  not  be  very  surprisiai^  after 
what  has  been  stated  concerning  the  presence  of  the  bacterium  of  swine  plague  m  the 
spleen  in  acute  and  chronic  cases,  it  is  our  intention  to  subject  the  material  ob- 
tained from  acute  cases  to  a  thorough  microscopic  examination  from  which  better  rs> 
snlUynay  be  expected. 

tl%e  bacterium  frx>m  liquid  culttues  when  etained  with  aniline  water,  methyl-vie- 
lot,  and  decolorixed  with  iodine  aeoording  to  Oram  does  not  retain  th«  stnin  well. 
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easionally  forms  aro  observed  longer  than  .this  (1.8  micromillimeter) 
and  somewhat  more  slender;  in  these  also  there  is  a  noticeable  differ- 
euce  between  the  central  and  the  peripheral  portions  in  the  intensity  of 
the  stain.  (This  difference  is  not  an  optical  effect,  for  it  is  only  seen  after 
the  bacteria  have  been  stained  and  are  examined  without  a  diaphrt«gm. 
It  is  well  known  that  large  pencils  of  light  eftlace  details  of  structure  and 
bring  out  those  depending  on  differences  in  the  intensity  of  the  color.) 

In  liquid  media  the  bacterium  is  motile;  its  movements  recall  those 
of  b€U!tenum  termo.  When  moving  to  and  fro  the  pairs  of  bacteria  are 
apt  to  revolve  about  the  point  of  division  in  such  a  way  that  each  indi- 
vidual describes  the  surface  of  a  cone.  That  it  is  not  bacterium  termo  is 
proved  by  the  fact  that  it  does  not  liquefy  gelatine  and  that  not  the 
slightest  putrefactive  odor  is  emitted  from  any  culture  containing  it. 

The  bacterium  under  cultivation  shares,  with  many  other  bacteria, 
the  property  of  .varying  slightly  in  form  in  different  media,  and  at  dif- 
ferent periods  in  the  same  medium.  Cultivated  in  meat  infusion  with 
1  per  cent,  peptone  for  forty-eight  hours,  the  average  size  of  a  bacterium 
was  .9  micromillimeter  in  length,  and  .4  to  .5  micromillimeter  in  width. 

In  meat  infusion  peptone  gelatine  they  are  larger  than  in  cover  glass 
preparations  from  the  spleen.  Occasionally  a  very  long  filament  may 
be  seen  lying  amongst  the  ovals  and  short  rods.  These  vary  from  .8 
micromillimeter  to  1.8  mioromillemeter  in  length,  and  are  about  .7  micro- 
millimeter broad  in  cultures  forty-eight  hours  old. 

The  value  of  dimensions  must  not  be  overestimated.  They  are  at 
best  somewhat  variable.  The  size  of  a  microbe  which  is  constantly 
undergoing  division  must  vary  with  the  activity  of  multiplication, 
which  in  turn  depends  on  the  amount  of  nutritive  material  at  hand. 
Hence  in  a  rich  medium,  at  an  early  period  of  growth,  microbes  mul- 
tiply faster,  and  the  forms  are  relatively  smaller  than  in  less  nutritive 
media,  or  in  such  in  which  the  food  material  is  nearly  exhausted.  This 
at  least  agrees  with  our  own  observations.  In  cultures  of  the  swine 
plague  bacterium  in  chicken  broth,  probably  the  poorest  of  meat  ex- 
tracts, slender  filaments  of  considerable  length  were  frequently  observed. 
The  culture  was  suspected  of  being  impure,  but  when  tested  on  plates 
BO  difference  among  the  colonies  could  be  observed.  Moreover,  these 
f^rms  had  an  abnormal  appearance  never  seen  in  vigorously  growing 
bacillL  They  often  bore  dilations  and  constrictions,  and  their  extremi- 
ties were  poorly  defined.  They  wero  also  characterized  by  very  slug- 
gish movements. 

In  all  cultures  we  have  determined  the  purity  of  cultures  not  by  one 
but  by  several  characters.  The  most  important  of  these  are:  (1)  The 
slow  growth  and  absence  of  liquefaction  in  nutritive  gelatine ;  (2)  the 
appearance  of  the  colonies  of  the  bacterium  on  gelatine  plates ;  (3)  its 
form  and  motility  in  liquid  media. 

In  neutralized  liquids,  such  as  extracts  or  infusions  of  beef  with  or 
without  peptone,  the  bacterium  multiplies  very  rapidly,  so  that  tubes, 
inoculated  with  a  minimum  quantity  of  blood,  &c.,  containing  it,  aro 
invariably  turbid  on  the  following  day.  This  turbidity  is  greatest  in 
liquids  rich  in  nutritive  matter,  such  as  those  containing  peptone.  I]i 
simple  meat  extracts  the  liquid  remains  merely  opalescent.  On  shaking 
the  tube  a  considerable  flaky  deposit  is  seen  in  a  few  days  after  inocu- 
lation. There  is  at  no  time  a  distinct  membrane  observable  on  the  sur^ 
face  of  the  liquid,  although,  when  tubes  remain  very  quiet  for  a  time,  a 
narrow  whitish  ring  is  apt  to  be  deposited  on  the  glass  at  the  surface 
of  the  liquid.  This  band,  consisting  solely  of  bacteria,  is  sometimes  on- 
tirei  sometimes  limited  to  a  small  portion  of  the  circumference  of  the 
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tube.  It  is  densest  in  neutralized  meat  Infusion  to  which  1  per  cent  of 
peptone  has  been  added,  and  appears  in  the  form  of  whitish  downy 
masses  which  are  readily  shaken  down  into  the  liquid.  On  the  surface 
no  confluent  membrane  forms,  bat  occasionally  a  small  patch,  resem- 
bling the  band  just  described,  is  seen  floating  on  the  surface  of  the  liquid. 
This  band  cannot  be  homologized  with  the  membrane  formed  by  other 
bacteria,  snch  as  that  of  bckcillui  subtiliSj  since  it  is  not  constantly  present 
and  forms  only  after  several  days  or  a  week.  It  must  be  looked  upon 
merely  as  a  deposit  of  the  bacteria  similar  to  that  formed  on  the  bottom 
of  the  tube  at  the  same  time,*  At  the  end  of  two  or  three  weeks  the 
sediment,  consisting  entirely  of  very  short  rods  or  ovals,  does  not  stain 
well.  Only  a  narrow  line  of  color  indicates  the  outlines  of  the  individ- 
ual microbes.  It  might  be  claimed  with  Klein  that  these  are  spore- 
bearing  forms.  This,  however,  has  not  been  confirmed.  On  the  other 
hand,  our  experiments  on  the  thermal  death  point,  giv^n  below,  oppose 
this  view. 

When  sown  on  gelatine  plates,  either  scattered  or  in  lines,  the  colo- 
nies may  be  detected  with  a  low  power  after  forty-eight  hours.  They 
are  nearly  spherical,  with  pale  disk  and  sharply-defined  margin.  In  an- 
other day  they  are  visible  to  the  naked  eye  as  mere  points.  Examined 
with  a  1-inch  objective  they  appear  irregularly  oval,  egg-shaped,  or 
spherical.  The  margin  is  a  well-defined  dark  line,  the  disk  brownish  in 
color  with  transmitted  light  (Plate  II,  Fig.  2  a).  When  growing  on  the 
surface,  the  colonies  appear  as  patches  somewhat  refrangent  (Plate  II. 
Fig.  2  6).  The  center  being  elevated,  the  whole  forms  a  very  flat,  irreg- 
ular cone.    The  border  of  the  colony  is  irregular,  very  thin,  and  pale. 

While  examining  liquid  cultures  by  sowing  them  in  lines  on  gelatine 
plates,  we  observed  in  every  line  a  few  very  faint,  doudlike  bodies, 
which  were  evidently  situated  near  the  lower  surface  of  the  gelatine,  or 
between  it  and  the  glass.  These  colonies  (Plate  II,  Fig.  2,  o,  </,  c")  were 
much  larger  than  the  spherical  forms,  the  center  slightly  opaque  and 
margins  gradually  vanishing.  We  at  first  suspected  the  presence  of 
another  microbe,  bnt.how  could  two  microbes  be  present  in  a  liquid  cult- 
ure in  the  proportion  of  1  to  100  or  more?  When  examined  microscop- 
ically they  resembled  the  bacterium  which  was  in  the  majority.  Yet 
this  method  was  not  satisfactory,  since  it  was  difficult  to  get  access  to 
the  deeply  buried  colony.  Finally,  we  came  to  the  conclusion  that  the 
bacterium  of  swine  plague  grew  in  this  way  when  deposited  on  the  glafis. 
To  prove  this,  we  dried  thin  layers  from  a  liquid  culture  upon  glass 
plates  and  poured  the  gelatine  upon  them.  In  forty-eight  hours  we 
found  the  plates  covered  with  these  pale,  nebulous  colonies;  only  a  very 
small  number  were  round.  As  the  film  had  not  been  thoroughly  dry. 
some  bacteria  may  have  worked  their  way  into  the  gelatine  and  there 
developed  into  spherical  colonies. 

There  is  another  feature  of  the  nebulous  colonies  which  suggested  to 
us  the  identity  of  the  two  forms  of  growth.  In  Figure  2  &'  a  nebulous 
colony  is  drawn  with  a  spherical  form  above  but  communicating  with 
it  At  first  sight  the  spherical  form  seems  to  have  burst  and  discharged 
its  contents,  which  represent  the  nebulous  form,  the  true  explanation 
being  that  the  same  colony  grows  up  into  the  gelatine  and  laterally  over 
the  glass.  Figure  2  &j  represents  another  form  of  colony  very  frequently 
observed,  in  which  the  connectiou  between  the  two  parts  does  not  ap- 
pear, but  undoubtedly  exists  below.    Owing  to  a  lack  of  time,  it  has  not 

*  We  hftTO  latelr  observed  la  a  few  tubes  which  stood  uzLdlstorbed  irrvr  a  wsek,  s 
moQce  or  less  complete  sarfaoe  membrane,  composed  of  very  brittle  ftagments. 
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been  possible  for  ns  to  see  whether  other  microbes,  which  do  not  liquefy 
gelatine,  grow  in  this  way  on  plates.  Whether  they  do  or  do  not,  the 
matter  is  quite  important,  and  it  seems  that  in  future  the  morphology 
of  colonies,  not  only  within  the  layer  of  gelatine  and  on  its  surface,  but 
also  under  it,  must  be  studied,  if  this  method  is  to  be  continued  as  a 
means  of  testing  the  purity  of  cultures  and  determining  species. 

In  tubes  containing  nutritive  gelatine,  these  bacteria  appear  in  the 
form  of  very  minute  colonies  within  two  or  three  days,  which  enlarge 
but  slightly  beyond  mere  specks  (Plate  II,  Fig.  3).  A  very  thin,  whitish 
glistening  layer  is  usually  present  on  the  surface  of  the  gelatine  at  the 
point  of  inoculation,  limited  to  about  a  millimeter  in  its  surface  exten- 
sion. These  minute  colonies  invariably  appear  in  those  cases  in  which 
the  presence  of  the  swine-plague  bacterium  was  determined  firom  cover- 
glass  preparations,  and  their  appearance  was  alike  in  all  respects.  When 
the  culture  contained  also  other  bacteria,  these  usually  multiplied  more 
rapidly  in  the  needle  track,  and  the  colonies  resulting  therefrom  stood 
oat  as  large  as  pins'  heads  among  mere  points.  The  surface  growth  was 
then,  as  a  rule,  more  vigorous  and  thick;  whitish  layers  were  formed. 

When  much  crowded,  the  colonies  of  the  swine  plague  bacterium  re- 
main quite  small,  while  those  that  are  scattered  grow  considerably  larger. 
They  do  not  exceed  half  the  size  of  a  pin's  head  even  under  the  most 
favorable  circumstances.  This  is  readily  seen  in  each  tube  culture,  in 
which  the  lowest  point  of  the  needle  track  contains  only  isolated  colonies, 
while  near  the  surface  they  are  fused  into  a  single  mass.  This  fact  must 
also  be  borne  in  mind  in  estimating  the  purity  of  the  cultures,  as  it  is  ob- 
vionsly  impossible  to  subject  every  section  of  the  needle  track  to  mioro« 
Bcopic  examination.  We  have  found  the  colonies  from  the  blood  almost 
invariably  larger  than  those  from  the  spleen,  chiefly  because  they  were 
always  few  in  number,  and  also  because  a  small  quantity  of  blood  was 
introiduced  upon  which  the  bacteria  seem  to  thrive  much  better  than 
upon  the  nutritive  gelatine. 

A  few  additional  facts  may  be  mentioned  which  need  further  inves* 
tigation,  however.  In  milky  sterilized  by  discontinuous  boiling,  the 
bacterium  multipliea  without  producing  any  change  in  the  appearance 
of  the  milk  itself.  Two  cultures  kept  for  three  weeks  remained  un- 
changed ;  when  sown  on  plates  the  well-known  colonies  grew  as  usual 
and  were  as  abundant  as  in  beef  infusion  peptone.  In  two  tubes,  con* 
taining  respectively  3  and  1.8  per  cent,  of  non-neutralized  Liebig's  meat 
extract,  the  bacterium  multiplied  rapidly  and  abundantly.  This  extract 
has  an  acid  reaction.  The  bacteripm  of  swine  plague,  therefore,  unlike 
that  of  rougetj  is  not  limited  to  slightly  alkaline  m^a,  but  may  grow  in 
those  that  contain  a  small  portion  of  acid  as  well. 

On  boiled  potato  the  bacterium  grows  very  well.  It  seems  to  be  a  far 
l>etter  substratum  than  beef  infusion  peptone  gelatine.  The  bacterium 
inauifests  growth  by  first  staining  the  white  cut  surface  of  the  potato 
iit  the  place  of  inoculation  with  a  chocolate  color,  gradually  turning 
quite  dark  and  spreading  over  the  entire  surface,  in  the  latter  stage 
it  resembles  the  discoloration  frequently  observed  on  boiled  potatoes 
r^tanding  for  a  day  or  two.  The  growth  itself  begins  in  the  form  of  small 
round  masses  which  gradually  unite  into  a  patch  ^^^  to  1<°"^  thick.  This 
patch  spreads  slowly  by  lateral  extension  and  its  straw»colored,  slightiy 
greenish  surface  contrasts  strongly  with  the  dark,  bluish^red  background 
of  the  potato.  This  description  applies  to  growth  at  a  temperature  of 
Oo^  to  80^  F.    In  the  incubator,  at  95^  F.,  the  multiplication  was  more 

.pid  and  abundant. 

It  grows  well  in  liquid  and  solid  blood  serum  sterilized  by  disoontin- 
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nous  heating  at  58^  G.  Id  the  latter  mediam  its  growth  remains  limited 
to  the  track  of  the  needle,  forming  there  a  cylindrical  body  not  more 
than  1™°*  thick  after  a  number  of  weeks.  The  lower,  free  end  of  tWa 
slender  plug  is  somewhat  enlarged  into  a  knob.  On  the  surface  of  the 
serum  it  spreads  out  as  a  very  thin  whitish  layer.  No  liquefaction  takes 
place, 

TJiermal  death-point  of  the  stcine-plague  bacterium. — Four  tubes  were 
exposed  to  a  temperature  of  58^  to  60^  0.  for  about  two  hours.  They 
contained  liquid  cultures  varying  in  age  from  one  to  four  weeks.  When 
fresh  tubes  were  afterwards  inoculated  from  these,  three  remained 
sterile,  the  fourth  contained  a  bacillus.  It  was  evident  from  this  that 
the  bacterium  had  been  destroyed.  The  presence  of  the  bacillus  may 
be  accounted  for  by  the  water  of  condensation  formed  in  the  upper  por- 
tion of  the  tube  during  the  heating  which  had  washed  down  some  spore. 
This  experiment  having  been  made  for  another  purpose,  the  death-|K)int 
was  again  determined  as  follows : 

Two  tnbos  oaoh,  of  nutritive  liqnid  (one,  meat  infosion  with  one-half  per  cent, 
sodiam  chloride,  the  other  meat  infusion  with  1  per  cent,  peptone),  were  inocnlated 
firom  fonr  pore  liqaid  oaltnres  from  different  animals  and  one,  two,  three,  and  foar 
weeks  old  ree|)ectively.  Before  inoculating  the  tubes  they  were  raised  to  58°  C. 
After  inoculation  they  were  exposed,  four  at  a  time  (oue  from  each  culture),  to  the 
same  temperature  for  ten  minutes,  then  cooled  off  onickly  in  oold  water.  Seven  tubes 
remained  permanently  clear,  the  remaining  one.  urom  a  culture  three  weeks  old,  be- 
came turbid  on  the  fourth  day  and  contained  tiie  bacterium  which  was  introduced. 

The  thermal  death-point  must,  therefore,  beset  down  at  about  58^  G. 
The  fact  that  the  cultures  of  all  ages  from  one  to  four  weeks  succumbed 
at  this  temperature,  demonstrates  the  absence  of  any  resistant  spore 
state^  such  as  that  found  in  bacillus  subtilis  and  baciUua  anihraci9. 

It  IS  a  yery  important  point  to  determine  whether  the  virulence  of 
pathogenic  bacteria  is  lost  during  artificial  cultivation.  To  determine 
this  point  the  following  experiment  deserves  to  be  recorded : 

A  culture  in  beef  infusion  peptone,  made  December  7  from  the  spleen 
of  pig  No.  114,  was  used  to  inoculate  a  potato  December  21  on  which  it 
grew  at  a  temperature  of  65^  to  80^  F.  quite  luxuriantly.  January  6,  one 
month  after  the  microbe  had  been  taken  from  thebody^  a  liquid  calture 
was  again  prepared  fh>m  the  material  on  the  potato.  On  the  following 
day  three  mice  (Nos.  37, 38, 39)  received  hypodermically  7, 5,  and  3  drops, 
respectively,  of  this  liquid  culture.  No.  39  died  January  10.  Bladder 
greatly  distended,  hemorrhagic  spots  over  its  surface.  Slight  eochy- 
mosis  at  the  point  of  inoculation.  No  bacteria  on  cover-glass  prepa- 
rations of  the  spleen.  As  there  was  some  doubt  about  this  case  no  cult- 
ures were  made.  Nos.  37  and  38  found  dead  January  14,  one  week 
after  inoculation.  Both  had  been  sick  for  several  days  previous.  In 
No.  37  there  was  a  whitish  degeneration  of  the  muscular  tissue  at  the 
point  of  inoculation,  and  slight  injection  of  the  surrounding  vessels. 
Spleen  slightly  enlarged,  almost  bloodless,  fdable,  crowded  with  the 
bacterium  of  swine  plague ;  kidneys  congested  and  containing  the  same 
bacteria  in  large  numbers.  In  No.  38  the  lymphatic  glands  of  the  knee 
fold  very  large ;  spleen  about  1  inch  long,  three-eighths  of  an  inch 
wide,  and  nearly  one-fourth  of  an  inch  thick,  very  dark.  It  might  have 
been  mistaken  for  a  lobe  of  the  liver  it  was  so  large.  The  vessels  of  a 
part  of  the  mesentery  were  distended  with  blood  which  had  infiltrated 
the  tissues  for  a  short  distance  around  them.  The  bacterium  of  swino 
plague  was  foung  ii^  spleen  and  kidneys,  other  organs  not  examined. 
Lungs  in  part  deeply  congested  and  sink  in  water.  A  liquid  calture 
from  the  heart's  blood  of  each  was  turbid  next  day  with  the  same  ba^ 
terium  ix^eoted. 
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As  mice  seemed  on  the  whole  more  refractory  than  rabbits  or  gninea- 
pigs,  we  inferred  that  the  virus,  though  a  month  old,  had  not  yet  lost 
its' original  pathogenic  power. 

A  large  number  of  problems  remain  to  be  solved  concerning  the  mor- 
phology and  biology  of  this  organism.  One  of  the  most  important,  with- 
out doubt,  is  that  of  obtaining  a  vaccine  by  reducing  the  virulence  of  tbo 
bacterium  and  maintaining  it  at  a  certain  **  strength,"  as  has  been  done  in 
the  case  of  anthrax,  and  presumably  rongetj  by  Pasteur  and  his  cola- 
borers.  If  this  problem  shall  ever  be  solved,  and  it  is  our  intention  to 
undertake  it  immediately,  it  must  be  based  upon  as  large  a  horizon  of 
facts  coucemiug  the  life-history  and  physiological  activity  of  the  organ- 
ism as  can  be  obtained  by  existing  methods.  We  are  fully  aware  that 
this  problem  is  an  exceedingly  difficult  one.  The  difficulty  is  increased 
by  the  peculiar  character  of  the  disease  itself^  its  communicability  among 
experimental  animals,  which  require  the  utmost  care,  in  order  to  be 
protected  from  incidental  infection.  Even  when  this  is  exercised  the 
disease  will  sometimes  spring  up  where  least  expected. 

OENEBAL  BASUMA  OF  THE  FBEOEDINa  INVESTIGATIONS. 

The  earlier  work  recorded  in  the  preceding  pages  aimed  to  determine 
what  relation  the  bacillus  cultivated  by  Pasteur  as  a  vaccine  for  rouget 
bore  to  the  disease  among  swine  prevailing  in  this  country.  At  that 
time  the  bacterium  of  swine  plague  had  not  yet  been  seen  by  us,  owing 
to  the  fact,  determined  later,  that  long-standing,  chronic  cases  of  the  dis- 
ease—the only  ones  which  had  come  under  our  observation  thus  far — 
were  conaparatively  free  from  the  germ  that  had  produced  the  disease. 

The  two  vaccines  prepared  under  the  direction  of  Pasteur  were  care- 
fully examined  microscopically,  by  cultivation  and  inoculation  into 
mice.  The  microbe  therein  contained  was  a  very  small  bacillus,  which 
grew  in  a  characteristic  manner  in  nutritive  gelatine  and  was  fatal  to 
mice.  The  bacilli  were  usually  found  imbedd^  within  the  leucocytes  in 
large  numbers.  A  number  of  pigs  inoculated  with  this  vaccine  were 
found  susceptible  to  swine  plague,  for  when  placed  with  diseased  ani- 
mals for  a  short  time  four  out  of  Ave  contracted  the  disease  and  died. 
In  .the  organs  of  these  animals  not  the  bacillus  of  rouget^  but  a  peculiar 
bacterium,  was  found,  which  was  subsequently  proved  to  be  the  cause 
of  the  disease.  It  is  now  certain  that  T(mget  and  swine  plague  are  dif- 
ferent diseases,  produced  by  totally  difTerent  microbes,  and  that  the  em- 
ployment of  Pasteur's  vaccine  is  worse  than  useless,  "as  it  not  only  fails 
to  protect  but  may  spread  a  disease  which  we  believe  does  not  exist  in 
this  country. 

The  bacterium  of  swine  plague  proper  was  found,  as  a  rule,  quite 
abundantly  in  the  spleen  of  acute,  rapidly  fatal  cases  by  means  of  cov- 
er glass  preparations.  Occasionally  it  was  found  by  this  means  in  lym- 
phatic glands,  while  its  presence  in  nearly  all  viscera  was  demonstrated 
in  several  instances  by  the  more  delicate  test  of  cultures.  In  acute 
cases  the  cultures  were  almost  invariably  pure,  whether  liquid  or  solid 
media  were  employed.  In  long-standing  cases  the  cultures  remained 
sterile  when  the  disease  was  mild.  When  ulcerations  were  extensive 
they  were  peopled  with  several  kinds  of  bacteria,  whether  inoculated 
from  the  blood  or  serous  exudates.  From  such  cultures  it  was  very 
dlflicult  to  isolate  the  specific  bacterium,  owing  to  itis  slow  growth  on 
gelatine.  From  two  to  six  pure  cultures  of  the  same  bacterium  were 
obtained  from  about  fifteen  cases  of  undoubted  swine  plague.  Its  pres- 
ence in  the  spleen  of  at  least  ten  additional  cases  was  determined  micro- 
scopically. 
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The  bacterium  of  swine  plague  bas  been  fully  described  in  the  pre* 
ceding  pages  as  to  such  properties  which  have  been  studied.  It  is  a 
motile  bacterium,  found  chiefly  in  pairs.  Each  individual  resembles  an 
elongated  oval  about  twice  as  long  as  broad,  .the  length  being  about 
1.2»>  to  1.6".  It  is  quite  easily  stained  by  the  aniline  colors.  It  grows 
readily  in  nentral,  slightly  alkaline,  or  acid  infusions  of  meat,  with  or 
without  peptone ;  more  slowly  in  nutritive  gelatine  which  it  dots  not 
liquefy.  It  grows  very  well  on  boiled  potato  and  blood  serum,  as  well 
as  in  milk.  It  varies  somewhat  in  size  when  grown  in  different  media. 
It  is  killed  in  liquid  cultures  by  being  exposed  to  a  temperature  of  58^ 
0.  for  ten  minutes.  Spores  are  probably  not  formed.  The  effect  of 
prolonged  drying  has  not  yet  been  determined. 

Of  six  pigs  inoculated  shbcutaneously  with  pure  liquid  cultures  of 
this  bacterium,  all  died  of  swine  plague.  In  four  of  these  animals  the 
same  bacterium,  which  had  been  introduced  into  the  system,  was  ob- 
tained in  cultures  from  the  spleen  and  heart's  blood.  The  indentity  of 
the  microbe  from  the  different  animals  was  determined  microscopically 
by  culture  methods  and  inoculations.  Of  four  pigs  fed  with  pure  liquid 
cultures  two  contracted  the  disease  in  a  very  severe  form.  Of  the  re- 
maining two  one  had  failed  to  take  the  disease«when  exposed  before; 
the  other  was  sick  for  a  time  but  recovered.  In  those  fed,  the  intestines 
were  most  severely  diseased ;  in  those  inoculated  hypodermicaUy  there 
was  in  most  cases  a  hemorrhagic  inflammation  of  the  kidneys. 

A  number  of  pigs  were  fed  with  the  viscera  of  those  which  bad  died 
of  swine  plague.  They  all  contracted  a  rapidly  fatal  form  of  the  disease, 
and  the  same  bacterium  was  foand  in  the  spleen  and  blood  of  these 
animals  which  had  been  obtained  from  the  organs  which  they  had  con- 
sumed. 

Mice  proved  quite  susceptible  to  this  bacterium.  In  at  lea^t  twenty 
which  died  from  inoculation  the  oval  motile  bacterium  was  found. 
There  is  usually  some  local  reaction  at  the  place  of  inoculation,  mani- 
fested by  a  whitish  appearance  and  a  soft,  friable  condition  of  the  tis- 
sues involved.  A  very  frequent  lesion  is  the  great,  at  times  enormousy 
enlargement  of  the  spleen,  and  the  enlargement  of  the  glands  in  the 
knee  fold.  Less  frequently  the  medullary  portion  of  the  kidneys  and 
the  lungs  are  found  deeply  reddened.  When  b^ts  of  spleen  fh>m  swine 
were  placed  under  the  skin  of  the  back,  the  disease  lasted  fh>m  eight 
to  sixteen  days  j  when  cultures  were  injected,  fh>m  five  to  eight  days. 
This  difference  is.*  without  doubt,  due  to  the  difference  in  the  number 
of  bacteria  introduced  into  the  system.  In  some  of  the  animals  in 
which  the  disease  was  prolonged  bacteria  were  present  in  but  small 
numbers.  This  may  be  explained  by  regarding  the  animal  as  having 
almost  overcome  the  disease.  In  such  cases,  moreover,  the  spleen  was 
exceedingly  large,  indicating  a  slow  but  constant  irritation  leading  to 
hypertrophy.  Only  a  very  small  proportion  of  the  animals  inoculated 
with  bits  of  spleen  survived,  while  the  cultures  were  invariably  fataL 
In  a  large  proportion  of  cases  the  bacterium  was  found  in  the  spleen, 
liver,  kidneys,  blood  from  the  heart,  and  lungs. 

In  the  one  rabbit  at  our  disposal  death  occurred  about  four  days  after 
inoculation  with  the  pure  culture.  The  bacterium  was  shown  present 
in  the  various  internal  organs  by  the  microscope  and  cultures.  The 
only  marked  lesions  were  a  great  enlargement  and  congestion  of  the 
spleen  and  hemorrhage  in  the  stomach.  In  two  guinea-pigg  the  rime 
caused  death  in  three  to  four  days.  The  chief  lesions  were  an  extrava- 
sation and  infiltration  of  blood  in  the  connective  and  muscular  tissue 
about  the  place  of  inoculation,  slowly  invading  the  rest  of  the  body. 
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The  bacteriuto  was  evidently  multiplying  within  the  blood  vesflels  and 
rupturing  them.  Tbo  inoculated  microbe  was  present  in  the  internal 
organs  and  very  abundant  In  the  local  infiltration.  In  pigeons  we  have 
found  that  .76««  of  the  culture  fluid  is  almost  invariably  fatal.  With 
smaller  doses  there  may  be  a  very  severe  local  reaction,  terminating  in 
the  formation  of  extensive  sequestra,  or  the  microbe  may  invade  the 
internal  orgaiiis.  In  one  case  the  lower  portion  of  the  intestine  was  ex- 
tensively thickened  and  ulcerated.  This  bird  seems  to  be  on  the  border 
line  of  susceptibility.  Four  fowls  were  insusceptible,  the  ii\jection  of 
cultures  being  followed  by  slight  local  inflammation  merely. 
•  In  the  two  sheep  and  a  calf  the  injection  of  pure  cultures  produced 
abscesses  at  the  point  of  inoculation  with  elevation  of  temperature. 

BBSTJLTS  OF  LATBSX  INYE&TIGATIONB. 

More  than  four  years  ago,*  in  the. study  of  the  subject  of  insuscepti- 
bility to  contagious  diseases,  the  conclusion  was  reached  that  in  those 
diseases  in  which  one  attack  protects  from  the  effects  of  the  contagion 
in  the  future,  the  germs  of  siich  maladies  were  only  able  to  multiply 
in  the  body  of  the  individual  attacked,  because  of  a  poisonous  prin- 
cipal or  substance  which  wa«  produced  during  the  multiplication  of 
those  germs.  And  also  that,  after  being  exposed  for  a  certain  time  to 
the  influence  of  this  poison,  the  animal  bioplasm  was  no  longer  sufS- 
oieutly  affected  by  it  to  produce  that  profound  depression  and  modifi- 
cation of  the  vital  activity  which  alone  allowed  the  growth  of  the  pathog- 
enic germs  and  the  consequent  development  of  the  processes  of  disease. 
After  several  series  of  experiments,  made  at  that  time  with  only  nega- 
tive results,  it  become  necessary  to  suspend  these  investigations  until 
points  connected  with  them,  and  which  were  then  obscure,  should  be 
cleared  up,  and  until  it  should  become  possible  to  repeat  the  experi- 
ments under  more  favorable  conditions.  Our  expectations  in  regard  to 
this  important  subject  have  at  last  been  realized  by  the  results  of  ex- 
periments recently  made  in  the  laboratory  of  the  Bureau  of  Animal  In- 
dustry. 

The  bacterium,  which  we  have  lately  discovered  and  which  we  believe 
to  be  the  cause  of  swine  plague,  is  killed  in  liquid  cultures  by  an  ex- 
posure to  580  0.  for  about  ten  minutes. 

This  method  of  destroying  the  bacterium  in  liquid  cultures  was  re- 
Horted  to  in  studying  the  effects  on  pigeons  of  the  chemical  products 
(ptomaines  f )  formed  by  the  bacteria  in  their  vegetative  state,  and  which 
are  probably  dissolved  in  the  eulture  liquid.  The  heated  cultures  u^ed 
in  these  experiments  were  always  tested  by  inoculating  ftesh  tubes 
therefrom,  and,  if  no  growth  followed  this  inoculation,  the  death  of  the 
microbes  was  considered  established. 

It  had  been  previously  determined  that  the  subcutaneous  injection  of 
•75<^  (i^  dram)  of  a  liquid  culture  of  the  swine  plague  bacterium  con- 
taining 1  per  cent,  of  peptone  was  invariably  fatal,  in  the  majority  of 
pigeons  within  twenty -four  hours.  One-half  of  this  dose  was  fatal  to  a 
few  only. 

As  a  preliminary  experiment  four  pigeons  were  inoculated  December 
24, 1885,  with  a  liquid  culture  that  had  been  heated  for  two  hours  at 
580  to  60^  0.  Three  of  these  (Nos.  10, 8,  and  9)  received  simultaneously 
.4:%  8<*,  and  l.S*'*  of  the  heated  culture,  respectively.  The  fourth  (No. 
7)  received  l.d*^^'  of  the  pure  culture  liquid,  into  which  no  microbes  had 
been  Introduced.    No.  9,  the  one  which  had  leceived  the  largest  dose, 

*  Department  of  Agricoltnre,  Annual  Beport,  1881-^82,  pp.  2iK)-295.. 
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was  ovidently  sick  the  next  day,  bat  slowly  recovered.  The  others  did 
not  show  any  symptoms  of  illness. 

January  11,  the  one  which  had  received  a  hypodermic  injection  of  the 
simple  culture  liquid  (No.  7),  and  the  one  which  had  received  the  largest 
dose  of  heated  virus  (No.  9),  received  subcutaneously  about  .75^  eacli 
of  a  liquid  culture  five  days  old,  which  had  been  prepared  from  a  po- 
tato culture  iifteen  days  old.  It  is  probable  that  this  viros  was  not 
so  strong,  therefore,  as  a  more  recent  culture  from  the  pig  would  have 
been.  Both  pigeons  were  sick  on  the  following  day.  No.  7  died  seven 
days  after  inoculation.  The  bacterium  of  swine  plague  was  found  ahao- 
dantly  in  the  pectoral  muscle,  in  the  spleen,  kidneys,  and  liver  in  mod- 
erate numbers.*  The  other  pigeon  (No.  9)  slowly  recovered,  but  had 
lost  the  use  of  its,  legs.  Jt  seemed  perfectly  well  when  killed,  fifteen 
(lays  after  inoculation.  It  was  quite  fat,  the  crop  filled  with  food,  in 
the  pectorals  were  found  imbedded  two  elongated  masses  of  dead  tissae 
or  sequestra  about  2«"»  long  and  1®"  in  diameter,  entirely  separated  from 
the  sorrounding  tissue  by  a  dense,  smooth  membrane.  In  this  animal 
the  multiplication  of  the  pathogenic  bacteria  was  purely  local,  the  rt- 
sistence  of  the  tissues  being  sufficiently  powerful  to  confine  and  finally 
destroy  the  bacteria.  The  sequestra  were  made  up  of  dead  muscular 
fibre,  which  was  pale  and  parboiled  in  appearance.  Each  was  euvei- 
oped  by  a  more  or  less  hyaline  homogeneous  layer.  A  liquid  culture, 
inoculated  with  blood  from  the  heart,  remained  sterile. 

This  experiment  pointed  evidently  to  an  immunity  obtained  flrom  the 
chemical  products  of  the  bacterium  of  swine  plague.  To  confirm  this 
view  another  experiment  was  made. 

January  21,  three  pigeons  (Nos.  11,  12,  13)  received  hypodermicaDir 
1.5^  of  heatea  culture  liquid  in  which  the  bacterium  of  swine  plague 
had  multiplied  for  two  weeks,  and  was  then  destroyed  by  exposure  to 
58^  to  60O  0.  for  several  hours.  A  fourth  pigeon  (No.  14)  was  kept  as  a 
check.  No.  10,  which  had  received  .4P^  of  heated  virus  December  21, 
now  received  a  second  dose,  this  time  of  1.5~.  For  the  following  three 
or  four  days  all  were  somewhat  ill,  and  remained  ratiier  qoiet,  with 
feathers  slightly  ruffled. 

January  29,  when  all  seemed  well,  three  of  the  four  (Nos.  10,  ILand 
12)  received  hypodermically  another  dose  of  1.5<^  of  heated  ccutuie 
liquid.  The  other  (No.  13)  had  been  fiercely  attacked  by  its  fellows,  aod 
its  head  was  so  injured  that  it  was  thought  best  not  to  give  it  an  in 
jection  at  this  time,  and  it  was  placed  in  a  spacious  coop  alone.  None 
of  the  birds  seemed  much  affected  by  this  dose. 

February  6,  a  final  injection  was  practiced  upon  the  fonr,No.  13  hav- 
ing recovered  from  the  effects  of  its  injuries.  The  dose  was,  as  before. 
1.5®«.    All  seemed  well  a  few  days  later. 

February  13,  one  week  after  the  last  injection,  these  birds  were  in- 
oculated with  strong  virus,  the  quantity  injected  being  .75^,  which  had 
hitherto  proved  invariably  fatal,  with  the  single  exception  of  the  binl 
that  had  been  previouely  treated  with  heated  virus«  Those  inocQlatc<i 
were  Nos.  10, 11, 12,  and  13,  which  had  received  the  heated  vims,  also  Na 
14,  the  check  pigeon,  which  had  not  been  touched,  and  No.  8,  which  had 
received  a  small  quantity,  8^^  of  heated  virus,  December  24,  over  fifty 
days  before. 

^  In  this  animal  the  mi^or  part  of  both  pectoral  mnsclea  appeared  as  If  tb^  had 
been  boiled;  they  were  whitish,  bloodless;  the  fibers  conld  be  easily  brok«»B  and 
crushed  with  the  forceps.  The  nmscnlar  tissue  Burroundins  the  deaa  pnrtioo  wai 
Tery  dark,  gorged  with  blood.  The  nyerwas  dark  in  patches;  splMu  aad  Udacf 
pale.  .      . 
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Oq  the  following  day  fhe  check  pigeon  (No.  14)  was  found  dead;  the 
one  which  had  received  the  smaller  dose  (No.  8)  was  yCry  ill  and  died  be- 
fore the  next  day.  The  other  pigeons  were  perfectly  well.  The  eifect 
of  this  dose  of  strong  vims,  so  remarkable  on  the  nn protected  pigeons, 
was  even  more  evanescent  than  that  of  the  heated  virus  in  which  all  life 
had  b^en  destroyed. 

There  can  be  no  doubt,  therefore,  from  this  very  positive  result,  tlmt 
tkc  pigeons  had  acquired  an  immunity  through  the  eU'ect  upon  tbe  tis- 
sues of  the  chemical  products  formed  by  the  bacterium  in  the  cult u re 
liquid. 

A  table  giving  the  dates  of  the  injections  and  the  quanity  introduced 
into  each  animal  is  given  below : 


ins. 

18M. 

PlgVODB. 

berSi. 

JftDiury 
21. 

JmuTuaj 

Ftobni- 
aryO. 

arylS. 

Totol 
ofheateil                  Romarki. 
Tims.    , 

Tinia. 

HMtod 
yima. 

HMtod 

Yini», 

Heated 

▼iriM. 

Strong 
Ttnu. 

1 

Vok  •—. 

.8 

.4 

M. 

M. 

ec 

.75 

.75 
.75 
.76 
.75 
.76 

.8 

4.5 
4.6 

ao 

Died  in   foitj-eight   honn 
alter  ii^eoden  of  Btsos/g 
Time. 

WeU  February  20. 
Bo. 

KalO.... 
Nail.... 

L5 
L6 

L6 

L6 
1.5 
L5 

L6 
L6 
L5 

2fal2.... 

Do. 

NalS 

Do. 

Xal4.... 

Died  in  twenty-four  bonrt 
after  inJts:tion  of   atrong 
Time. 

In  the  birds  that  died  (STos.  8  and  14)  the  pectoral  muscles  at  the 
place  of  injection  were  pale  and  friable.  Necrosis  was  already  at  hand. 
The  internal  organs  were  not  macroscopically  altered,  excepting  the 
spleen  of  No.  8,  which  was  enlarged  and  dark.  The  presence  of  the 
bacterium  of  swine  plague  in  the  blood  from  the  heart  was  demonstrated 
by  liquid  cultures,  which,  inoculated  with  a  minimum  quantity  of  blood, 
were  turbid  with  this  specific  microbe  on  the  following  day. 

The  conclusions  to  be  drawn  from  this  experiment  we  believe  are  of 
saperlative  importance  to  a  correct  understanding  of  the  phenomena  of 
contagious  diseases,  and  the  methods  by  which  these  diseases  are  to  be 
combated.  They  probably  apply  to  all  bacterial  plagues  of  men  and  an- 
imals in  which  one  attack  confers  immunity  from  the  effects  of  that  par- 
ticular vinis  in  the  future.    These  conclusions  are : 

(1)  Immunity  is  the  result  of  the  exposure  of  the  bioplasm  of  the  ani- 
mal body  to  the  chemical  products  of  the  growth  of  the  specific  microbes 
which  constitute  the  virus  of  contagious  fevers. 

(2)  These  particular  chemical  products  are  produced  by  the  growth 
of  the  microbes  in  suitable  culture  liquids  in  the  laboratory,  as  well  as 
III  the  liquids  and  tissues  of  the  body. 

(3)  Immunity  may  be  produced  by  introducing  into  the  animal  body 
8nch  chemical  products  that  have  been  produced  in  the  laboratory. 

THE  DISEASE  AS  OBSEBYEB  IN  8WIKE. 

Symptoms  during  life, — ^The  disease  may  last  from  a  few  hours  to  four 
weeks  in  fatal  cases.    Quite  frequently  animals  will  die.  very  suddenly 
SSao— ^86 
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without  warning.  Some  of  these  cases  (pig  No.  94)  present  the  hemor 
rhagic  tyi^e  of  the  disease  very  dijstinctly.  In  the  majority  of  cases  which 
came  under  our  observation  recently,  the  disease  lasted  from  one  to  two 
weeks.  The  most  prominent  symptoms  are  those  of  great  debility  and 
capricious  a])petite.  In  about  one-half  of  the  cases,  diarrhea  set  in  after 
three  or  four  days.  The  feces  are  usually  liquid,  at  times  blood  staiuerl. 
Ill  those  eases  where  ulceration  is  extensive,  diarrhea  is  always  present. 
The  rectal  temi>erature  is  usually  high,  but  variable  and  not  at  all  reli 
able  as  a  means  of  determining  the  intensity  of  the  disease. 

Lesions  observed  after  death. — Discoloration  or  reddening  of  the  skin  is 
quite  rare.  When  present,  it  is  usually  found  about  the  genitals  in  botb 
sexes.  The  subcutaneous  fattj''  tissue  is  frequently  of  a  diffuse  redness 
and  rarely  studded  with  small  extravasations. 

The  peritoneal  cavity  usually  contains  more  or  less  straw-colored  se 
mm  in  advanced  cases.  In  those  which  die  quite  suddenly  serous 
effusions  are  absent.  The  coils  of  the  intestine  are  now  and  then  cov- 
ered with  a  few  fibrinous,  stringy  coagula,  indicating  slight  peritonitis. 
Beneath  the  serous  covering  of  the  intestines  extravasations  of  blood 
are  quite  common  in  very^  acute  cases.  They  are  most  fi*eqaently  en- 
countered  on  the  large  intestine  throughout  its  entire  length  cr  limited 
to  the  cfficum.  Occasionally  a  few  coils  of  the  ileum  are  covered  with 
punctiform  ecchymoses.  They  are  found  now  and  then  on  the  stomach. 
Only  once  did  we  see  large  ecchymoses  in  the  fktty  tissue  ^orroundiug 
tiie  kidney.  « 

The  spleen  is  usually  considerably  swollen,  dark,  gorged  with  blood, 
and  very  friable.  On  its  surfaces  and  borders,  in  acute  cases,  raised 
blood-red  points  are  frequently  encountered.  The  liver  is  sometimes 
enlarged,  sometimes  highly  congested,  and  is  found  quite  pale  at  other 
times.  Occasionally  its  surface  is  mottled  with  pale  greenish  patches. 
The  kidneys  are  more  or  less  changed.  In  those  animals  inocalated  by- 
podermioally  as  well  as  in  a  few  others,  they  were  very  large.  Fre- 
quently the  surface  is  dotted  with  a  variable  number  ol  dark-red  pointB, 
is  commonly  much  congested ;  even  the  tips  of  the  papillce  may  assume 
a  dusky  hue.  The  cortical  portion  in  some  cases  is  the  seat  of  a  hemor- 
rhagic iuHammation.  On  section  it  is  dotted  with  closely  set,  dark-red 
points,  probably  the  glomeruli  in  a  state  of  extreme  engorgement. 

The  heart  is  but  slightly  affected.  The  pericardium  is  always  more 
or  less  distended  with  fluid.  In  acute  cases  a  variable  number  of 
punctiform  and  larger  extravasations  are  present  beneath  the  epicar- 
dium  of  the  auricular  appendages.  More  rarely  a  few  are  found  beneatb 
the  endocardium  of  the  ventricles.  The  right  side  is,  as  a  rale,  dis- 
tended with  a  dark  coagnlum  and  left  nearly  empty. 

The  lungs  are  in  many  cases  normal,  both  in  cases  of  rapid  death  and 
protracted  disease.  We  have  seen  many  cases  in  which  perfectly  sound 
lungs  accompanied  extensively  ulcerated  intestines.  In  a  moderate 
number  of  acute,  virulent  cases,  the  lungs  are,  in  general,  collapsed  and 
pale.  Under  the  pleura,  however,  there  are  seen  small  patches  of  a 
dark  red  color,  which  correspond  to  limited  regions  of  dark  bepatixe<l 
tissue  not  much  more  than  one-quarter  inch  in  diameter.  These  foci 
are  always  found  throughout  the  lung  tissue  in  greater  or  less  abut: 
(lance.  In  the  advanced  stages  of  chronic  swine  plague,  the  major  part 
of  the  lungs  may  be  completely  hepatized.  This  condition  wo  bsve 
found  but  rarely,  and  may  depend  on  cLrcumstanoes  not  yet  cU-ariy  an 
derstood. 

The  lymphatic  glands  are  always  more  or  less  affected^  those  of  the 
thorax  as  well  as  those  of  the  abdomen.    The  glands  at  uie  root  of  tbe 
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mesentery  are  very  mnoh  thickened  and  confluent,  mottled  red,  and« 
whitish ;  the  medullary  portion  is  commonly  reddened,  the  cortex  more 
frequently  gorged  with  blood.  The  glands  imbedded  between  the  coils 
of  the  large  intestine  are  nsnally  of  a  very  dark  rM.  When  these 
coils  are  torn  apart,  the  glands  are  brought  to  view  as  isolated,  bean- 
shaped  bodies,  their  dark,  blood-red  color  contrasting  markedly  with 
the  adjacent  paler,  flesh-colored  serosa.  This  congestion  prevails 
throughout  the  gland-tissue.  On  section  the  knife  becomes  covered 
with  blood.  This  description  applies  eaually  well  to  the  glands  in  the 
region  of  the  stomach,  the  paler  inguinals,  the  bronchial,  and  mediasti- 
nal glands.  In  chronic  cases,  which  have  lasted  from  three^  to  four 
weeks,  the  lymphatics  are  usually  large,  but  very  pale  and  tough  on 
section. 

The  intestinal  tract  is  ordinarily  the  seat  of  the  most  severe  lesions. 
In  the  stomach  the  fundus  or  most  dependent  portion  is  deeply  reddened, 
often  blackish  in  color,  depending  on  the  amount  of  extravasated  blood. 
Occasionally  clots  of  blood  are  found  forming  a  coating  around  the  food. 
In  older  cases  the  inflammation  may  be  absent  or  replaced  by  isolated 
ulcers.  The  duodenum  is  rarely  affected.  The  jejunum  seems  to  enjoy 
a  still  greater  immunity.  The  ileum  is  less  exempt  from  pathological 
changes,  which  seem  to  bo  proportional  to  the  extent  and  severity  of  ^ 
the  lesions  found  in  the  adjoining  large  intestine,  which  will  be  first ' 
described. 

In  cases  of  sudden  death  the  mucous  membrane  of  the  large  intes- 
tine is  deeply  congested  throughout.  In  a  comparatively  small  num- 
ber of  cases  this  inflammation  is  limited  to  the  mucous  membrane  on 
and  around  the  ileo-csecal  valve.  At  the  base  of  this  valve  there  is  a 
patch  in  which  are  imbedded  the  flask-shnped  glands  described  by 
Klein.  The  mouths  of  these  may  be  plugged  with  mucus,  and  there 
may  be,  in  addition,  yellowish  points  and  patches  on  the  valve  (the  be- 
ginnings of  ulceration),  imbedded  in  a  livid  membrane.  When  the  large 
intestine  is  deeply  congested,  points  of  blood  extravasation  are  usually 
present,  and  the  redness  itself  may  be  made  up  of  aggregations  of 
dark  points.  Clots  of  blood  are  occasionally  found  among  the  feces, 
which  may  themselves  consist  of  altered  blood.  In  more  advanced 
cases,  pigment  spots  are  occasionally  found  in  lines  and  groups.  These 
spots  may  be  surrounded  by  a  yellowish,  necrosed  border.  Such  be- 
pnning  ulcerations  are  not  frequent.  The  black  blood- clot,  surrounded 
by  a  zone  of  yellow,  necrosed  tissue,  suggests  the  genesis  of  ulcers  from 
hemorrhagic  foci.  In  still  older  cases  the  dark  red  membrane  is  stud- 
ded with  dirty,  yellowiifli  excrescences  or  ulcers,  varying  from  one-eiij:hth 
to  1  inch  in  diameter.  In  cases  of  very  protracted  disease,  the  inflam- 
matory redness  of  the  membrane  has  subsided,  leaving  the  roundiKh, 
button-like  ulcers  upon  a  pale  background  (Plate  I),  or  large  areas  may 
be  covered  with  a  continuous,  ragged  ma«s  of  dead  tissue. 

Lesions  of  the  ileum  are  either  entirely  absent  or  limired  to  areas  of 
pnnctiform,  reddening  with  occasional  extravasations.  In  the  average 
case  of  swine  plague  there  is  an  abrupt  change  observable  when  the 
valve  is  slit  open,  the  dark,  injected,  brownish,  ulcerated  membrane  of 
the  ccecum  on  the  one  side,  the  pale  mucosa  of  the  ileum  on  the  other, 
separated  by  the  free  border  of  the  valve.  In  but  three  of  about  fifty 
cases  did  we  find  ulceration.  These  are  fully  described  in  the  prece<l- 
ing  pages  (pigs  Nos.  105, 140, 145).  In  two  of  these  (Nos.  140, 145)  the 
disease  was  produced  by  inoculating  and  feeding  pure  cultures  of  the 
bacterium  of  swine  plague.  We  lay  some  stress  upon  this  fact,  as  it 
may  eventually  prove  the  means  of  distinguishing  this  disease  from 


Digitized  by  VjOOQ IC 


516         SEPOBT   OF  THE   COMMISSIONEB   OF  AaBICITLTURE. 

raugetj  whidi  pievailB  abroad,  bnt  most  probably  does  not  exist  in  this 
country, 

i^toine  plague  and  typhoid  f ever.— IB/ecent  investigations*  bar^  shoxm 
quite  conclusively  that  there  is  consti^utly  present  in  the  intemal  or- 
gans of  persons  who  have  died  of  typhoid  fever  a  short  bacillas,  about 
three  times  as  long  as  thick,  equivalent  in  length  tp  one-third  the  diame- 
ter of  a  red  blood  corpuscle  (about  2.3  micromillimeters).  This  bacillas  is 
spore-bearing,  and  does  not  stain  so  readily  as  most  bacteria.  It  is  mo- 
tile, but  does  not  liquefy  gelatine.  It  grows  on  potato  and  in  blood 
serum.  Injected  into  rabbits,  mice,  guineurpigs,  and  pigeons  it  prod  aces 
no  efifect  whatever.  In  comparing  with  this  organism  the  bacterium  of 
swine  plague  we  are  at  once  set  at  rest  as  to  the  non-identity  of  the  two 
diseases.  These  organisms  rcttembie  each  other  in  that  both  are  motile 
and  fail  to  liquef^^  gelatine.  They  differ  in  size,  in  the  habtt  of  forming 
spores,  and  in  the  manner  of  growing  on  potato.  More  imt>ortaut  tbun 
this,  however,  is  the  difference  in  the  effect  on  the  lower  animaU.  Tbo 
bacterium  of  swine  plague  is  fatal  to  guinea-pigs,  rabbits,  mice,  and  pig- 
eon^ in  the  order  named.  The  bacillus  of  typhoid  fever  has  no  effect  on 
these  animals*  What  the  eff'ect  of  the  bacterium  of  swine  plague  would 
be  in  the  alimentary  canal  of  man  is  a  matter  of  extreme  importance  to 
the  public  health,  but  cannot  be  determined  experimentally  from  the 
nature  of  the  case.  That  it  would  have  some  dbturbiug  effect  is  iiigiily 
probable. 

OTHEB  XNYESTiaATIONS  OF  BOTJGET  AKD  8WINE  PLAGUB. 

In  Pasteur's  ^rst  communication  on  rovget  (Comptes  Bendus^  1882, 
XO  V,  pp.  1120, 1121)  he  deseribes  as  the  cause  of  the  disease  a  microbe 
having  the  form  of  a  figure-of-eight  and  resembling  the  microbe  of  fowl 
cholera,  but  smaller  and  less  easily  seen.    lie  speaks  of  it  as  being  eaail j 
cultivated.    It  kills  rabbits  and  sheep,  but  has  no  effect  on  fowls.     Id  a 
second  communication,  made  about  a  year  later  (Loe.  city  1883,  XGVU, 
pp.  1103^1  IG9),  he  confirms  the  statements  made  in  the  preceding  comma- 
nicatiun  and  describes  the  methods  which  he  adopted  to  obtain  an  atten- 
uated virus  or  vaccine.    If  a  series  of  pigeons,  which  ave  susceptible  to 
the  virus,  be  inoculated,  one  from  the  other,  the  virus  obtained  irom  tbu 
last  pigeon  is  more  potent  than  that  derived  from  swine.    If,  in  the  same 
way,  a  series  of  rabbits  be  inoculated,  the  virus  from  the  last  animal  of 
the  series  is  much  weaker  than  the  original  virus  from  swine,  and  when 
the  latter  are  inoculated  with  it  they  do  not  die,  but  are  made  sick,  and 
henceforth  are  protected  from  the  disease,  or,  in  other  words,  vaccinated. 
It  is  established  beyond  a  doubt  by  our  own  investigatieus  and  those  of 
others  during  the  past  year  that  the  microbe  looked  upon  by  Pasteur  as 
the  cause  of  the  disease,  and  cultivated  for  puqioses  of  v^icciuatiou,  is  a 
bacillus  which  cannot  be  described  as  a  figure-of-eight  form  by  any  mesiiis. 
It  would  be  interesting  to  know  whether  the  original  microbe  discovercil 
by  Thuillieris  not  really  identical  with  the  form  which  we  have  doscritied 
as  being  the  cause  of  swine  plague,  and  which  in  general  appears  under 
the  form  of  afigureofeigh^when  obtained  directly  from  thosplecA  and 
properly  stained.    It  remains  still  to  be  determined  whether  the  diseases 
known  as  rauget  and  swine  plague  exist  together  on  the  contineuL     If 
they  do  it  is  highly  probable  that  Pasteur  has  studied  two  niierobes,  the 

*  GafTUy :  Zur  JEliologU  des  Abdominaltyj^hua.    MittiteiluMgen  a.  d  KaUtrliekem  €&- 
iundhvitsamte,    Bii.  II,  8.  372. 
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bacterinm  of  swine  plagne  corresponding  to  the  totm  wbich  be  first  de- 
scribed.* It  is  idie,  however,  to  specnlate  whetlier  Pastenr  actually 
studied  two  kinds  of  microbes  until  we  know  whether  the  form  of  swiue 
plague  prevailinp^  in  this  country  exists  in  France  also.  Klein's  exhaust- 
ive report  on  swine  plague  (Seventh  Annual  Report  of  the  Local  Oov- 
eninient  Board,  1877-^78,  supplement,  pp.  168-^81).  though  excellent 
as  regards  histological  and  pathological  details,  need  not  be  considered 
here,  as  the  meth^s  adopted  in  the  bacteriological  investigations  were 
such  as  cannot  command  our  confidence  to  day.  We  have  already 
pointed  out  the  fact  that  in  advanced  cases  of  swine  plague  the  perito- 
neal cavity,  thoracic  cavity,  and  even  blood  taken  ttom  the  heart  con- 
tain various  kinds  of  bacteria.  This  fact  Klein  did  not  perceive,  nor 
does  he  mention  it  in  a  more  recent  publication.  Suffice  it  to  state  that 
be  failed  to  cultivate  or  detect  any  bacilli  in  the  spleen  of  animals  suf- 
fering from  swine  plague  (Op.  citj  p.  219).  Our  own  investigations  show 
that  the  spleen  contains  the  bacterium  of  swine  plague,  excepting  in 
cases  of  long  standing  disease. 

In  the  more  recent  article  mentioned  above  (Arch./,  path.  Anat,  XOY, 
1884,  pp.  4C8-485),  Klein  describes  a  new  series  of  experiments  on  swine 
plague  in  which  he  fails  to  produce  the  disease  in  pigeons,  and  regards 
Pasteur's  cultures  contaminated  with  the  microbe  of  fowl  cholera,  be- 
cause the  latter  considered  pigeons  susceptible.  It  is  now  evident  that 
Pasteur  at  that  time  was  cultivating  the  bacillus  of  rouget^  which  is  fatal 
to  pigeons.  Klein  describes  in  this  article  a  new  organism,  differing 
fjrom  the  siH)re-bearing  leptothrix-like  bacillus  first  described  by  him, 
which  was,  without  doubt,  some  contaminating  microbe,  although  ho 
fails  to  perceive  or  acknowledge  the  difference.  The  new  organism,  as 
far  as  we  can  gather  from  the  text,  resembles  somewhat  the  one  de- 
scribed in  the  preceding  pages.  It  is  motile,  from  1  to  5  micromilli- 
meters  long,  but  is  spore-bearing,  a  characteristic  which  the  bacterium 
of  swine-plague  seems  to  lack.  In  cultures  it  is  commonly  2  to  3  micro- 
millimeters  long,  and  appears  either  isolated,  in  pairs  or  in  chains  of 
three.  According  to  his  statement  pigeons  are  wholly  insusceptible  to 
it.  He,  however,  failed  to  define  the  characters  more  minutely  by  cul- 
tivafion  on  different  substrata,  so  that  we  are  left  in  doubt  whether  the 
microbe  liquefies  gelatine  or  not,  whether  it  multiplies  on  potato  or  in 
milk,  and  whether  the  liquid  cultures  made  did  actually  contain  but 
one  kind  of  microbe. 

The  most  recent  investigations  in  Germany  t  concern  themselves 
chiefly  with  the  disease  termed  Rothlavf  and  identical  with  nmgei  in 
Prance.  There  is  a  tacit  assumption  that  this  disease  and  the  one  de- 
scribed by  Klein  as  pneumo-enteritis  (which  is  the  disease  prevailing  in 
this  country)  are  identical.  It  is  hoped  that  ui  the  preceding  pages  the 
radical  difference  between  these  diseases  has  been  pennancutly  estab- 
lished. There  seems  at  present  no  reason  for  doubting  the  results  of 
the  foreign  investigations  which  regard  the  delicate  bucillns,  cultivated 
as  a  vaccine  by  Pasteur,  as  the  cause  of  rougei  or  Rothlavf.  In  en- 
deavoring to  obtain  from  descriptions  a  clear  idea  of  this  disease  as  it 
exists  on  the  continent,  we  have  found  many  lesions  common  to  the  two 

'From  onr  own  experiments  bnt  a  small  portion  of  pig^na  seem  anscepttble  to  the 
Tims  of  the  swine  plaffue  introdaced  beueath  the  skin  m  minute  doeeif  while  they  in- 
TariBhly  saccnmb  to  toe  bacillus  of  rouget, 

i  Loffler:  Experimenietle  Unlerwchungen  Uber  8ehw^ne'RoihUl^ff  Arheit«Ha.  d.  KaUer- 
lichen  OeewndhHU  amte^  Enter  Band.  S.  46.  Schfitz :  Veher  den  Bothla%fder  Sehtoeine 
nmd  die  Impfung  deMelhen,  Of.  oil.,  8.  6C.  Lydtin  a.  Sohotteiioa:  Der  Botklauf  der 
Sok/umae^  ee^ne  £nUtekumg  und  VerMUtMg^  1866. 
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diseaseSf  bat  the  cbaractoristio  obanges  almost  invariably  found  in  the 
large  iotestiuo  are  not  mentioned  at  all  by  Loffler.  The  deseriptians 
given  by  Lydtin  and  Sohottelias  leave  us  in  doubt  whetber  tbey  did  not 
actually  study  tbe  two  diseases  at  the  same  time.  The  presence  of 
swine  plague  in  England  would  naturally  lead  us  to  infer  its  existence 
on  tbe  coutiueut. 

In  tbe  animals  examined  by  Loffler  in  tbe  years  1882  and  1883,  tb« 
fine  baoilli  were  found  constantly  present  in  tbe  skin  and  internal  or- 
gans* Mice  and  rabbits  usually  suecumbed  to  the  inoculations,  but  pigs 
tbemselves  failed  to  contract  tbe  disease  when  inoculated.  Thb  po$t 
mortem  of  a  pig  which  was  att'ected  with  tbe  disease  and  killed  by  bleed- 
ing is  given  by  him  as  follows ; 

The  skin  of  tbe  entire  abdomen,  more  oapeoially  in  tbe  axilli^  and  ingninal  regiooi, 
mtenaely  reddened.  Lungs  of  »  rosy  hue.  Pharynx  blnl«h-red ;  awns  in  the  tonsils. 
Spleen  enlarged,  dark  brownish-red,  tongh.  Mnooiu  membrane  of  the  stomaob  and 
small  intestine  reddened,  with  numerons  ecohymoses,    Foil  idea  enlarged,    MeMoWri« 

f lands  brownish-red,  considerably  turaefiedT,  and  stndded  with  bomorrUagio  spots, 
arenchyma  of  kidney  cbnn^ed.    Beneath  capsule,  as  well  as  in  the  interior,  numer- 
ous hemorrhages.    ParenuU^  ma  of  liver  slightly  oiondad. 

We  mias  here  any  lesions  of  tbe  large  intestine  almost  invariably 
found  by  us  and  carefully  described  by  Klein, 

In  another  pig  Loffler  (I  c,  p,  52),  tbund  extremely  small,  ovaid  bao- 
teria,  recalling  the  organisms  causing  septica)mia  in  rabbits,  especially 
those  forms  in  process  of  division,  although  tbey  were  but  half  a«  large. 
These  bacteria  were  obtained  in  a  pure  state  from  the  skin,  liver,  and 
kidneys.  The  post  mortem  appearances  were  as  follows :  Skin  of  the 
abdomen,  of  the  genital  organs,  and  neck  livid,  red<  Enormous  <Bdema 
of  the  skin  of  the  neck.  Pharynx  reddened  and  swollen.  Mucoua  mem- 
brane of  larynx  and  trachea  intensely  dark  red,  Lungs  and  heart  but 
slightly  affected.  Parenchviua  of  liver  and  kidney  clouded.  AIucoos 
membrane  of  stomach  and  beginning  of  duodenum  intensely  reddened. 
Intestine  elsewhere  normal.  Mesenteric  glands  not  enlarged.  Inooa- 
lations  with  portions  of  the  (edematous  skin,  liver;  and  kidney  produced 
speedy  death  in  rabbits,  mice,  and  guinea-pigs.  Tbe  virus  differed  in 
this  respect  from  that  of  rougetj  which  <lQes  not  affect  the  latter.  The 
most  prominent  lesion  in  all  cases  was  an  ej^tensive  oedema  of  tbe  sub- 
cutaneous connective  tissue.  This  organism,  cultivated  through  many 
generations  on  gelatine,  was  found  fatal  to  these  same  animals  si^  months 
later.  Of  two  pigs,  inoculated  on  abdomen  and  thigh  at  the  same  time, 
one  died  within  forty-eight  hours  with  enormous  oedema  of  the  aubcQ- 
taueous  tissue.  The  other  nig  remained  healthy.  The  effects  of  this 
ovoid  bacterium  on  guinea-pigs  seem  to  be  identical  with  those  produced 
by  the  bacterium  of  swine  plague.  The  disease,  however,  is  clearly  dis- 
tinct  from  swine  plague. 

The  experiments  of  SchUtz  confirm  those  of  Loffler  as  to  the  relation 
of  the  fine  bacillus  to  rong^t.  He  produced  the  disease  in  two  pigs  by 
inoculation,  One  of  them  (female)  received  the  entire  contents  of  a 
Pravaz  syringe  subcutaneously  on  the  inner  aspect  of  the  thigh.  The 
other  (castrated  male)  was  inoculated  by  simply  pricking  the  skin  down 
to  the  subcutis  five  times  with  a  needle  of  the  syringe  used  in  the  pre- 
vious injection. 

At  the  end  of  the  second  day  tbe  temperatqre  of  both  aligbtlv  eie- 
vated.  On  the  morning  of  the  third  day  they  refused  their  food  and 
were  very  weak.  Tbe  skin  of  tbe  pig  inoculated  with  tbe  prioks  of  tbe 
needle  was  faintly  reddened  everywhere,  in  some  places  quite  markedly 
so.    Pressure  effaced  the  color  for  a  moment.    The  animal  reoeiviog  the 
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larger  cio8#  bad  no  marked  di«ooloratioa  of  the  9kin.  This  animal  died 
at  the  end  of  the  third  day.  The  post  mortem,  made  on  the  following 
d^y^  gAve,  in  brief,  the  following:  BlaiBh  discoloration  of  the  9kin, 
serous  effusions  into  the  peritoneal  and  pleural  cavities.  More  or  less 
reddening  of  the  muoons  membrane  of  stomach  and  intestine,  large  and 
small,  with  occasional  hemorrhagic  spots.  Bacilli  present  in  the  serous 
exudates,  in  the  blood,  liver,  kidneys,  and  lymphatic  glands  in  mo«Ierate 
number,  very  abundant  in  lungs  and  spleen.  The  other  animal  (lied  a 
day  later.  The  lesions  were  very  much  the  same,  excepting  that  tbere 
were  hemorrhagic  spots  and  patches  beneath  the  endocardium  of  the 
left  heart. 

The  same  investigator  also  produced  the  disease  in  mice,  pigeons, 
and  a  rabbit.  In  the  latter  animal  it  assumed  the  form  of  a  local  ery- 
sipelas at  first,  leading  finally  to  death.  In  a  more  recent  article  {Arch. 
/.  tciag.  u,  proM^.TkierMlkunde^  1880,  XII,  30-*52)  he  gives  the  autopsy 
notes  of  seven  pigs  which  died  or  nmget.  In  summing  up  these  cases 
he  says  (page  H) : 

In  aU  animals  there  were  dieoaeed  the  stomaoh,  the  iotestiDal  canal  (the  ipUtary 
folUclea  and  Poyer'a  patches),  the  mesenteric  glands,  the  spleen,  liTer,  kidney s,  the 
heart,  and  the  skin. 

In  the  notes  of  individual  cases  we  observe  that  the  skin  was  invari- 
ably bluish  red.  In  the  intestine  ulcerations  were  absent,  the  large 
intestine  being  nearly  normal  in  every  case.  In  the  blood  and  spleen 
the  fine  rouget  bacilli  were  found  in  all  cases  on  cover-glass  prex>ara- 
tions. 

The  latest  and  most  exhaustive  work  on  rouget^  in  connection  with 
extensive  experiments  with  Pasteur's  vaccine,  is  that  of  Lydtin  and 
Schottelius.    (Op,  cit) 

They  find  that  animals  that  succumb  to  vaccination  present  lesions 
markedly  diflbrent  from  those  which  die  of  spontaneous  infection.  We 
quote  from  page  21  oonoeming  the  intestinal  lesions  in  spontaneous 
cases  (Lydtin): 

The  solitary  follicles,  as  well  as  Peyer's  patches,  appear  anite  distinct,  ospeoially 
near  the  posterior  extremity  of  the  small  intestino.  Sometimes  thoy  have  droppefi 
out  so  that  real  intestinal  ulcers,  especially  in  the  rej^ion  of  the  ileo-oiecal  Tal^e  are 
preaeDt,  bat  only  in  small  number.  The  contents  of  the  large  intestine  are  either 
solid,  or  if  this  be  not  the  oaso,  blackish,  fluid,  resembling  wagon  grease.  The  mnoons 
membrane  is  also  swollen,  dififasely  reddened  in  spots  or  patches.  In  many  places 
it  seems  corroded,  brownish,  an4  deprived  of  its  epithelium. 

There  is  no  mention  of  ulceration  in  the  large  intestine.  In  the  ani- 
mals which  died  from  the  effects  of  inoculation  with  Pasteur's  vaccine 
(6  out  of  119)  Dr.  Schottelius  determines  (p.  206)  that  <^  the  mucosa  of 
the  intestinal  canal  is  not  altered.  It  is  covered  with  intestinal  mucus 
and  normal  feces  and  is  pale,  with  the  exception  of  a  faint  reddening 
near  the  ileo-cflecal  valve." 

In  the  autopsy  notes  of  a  pig  infected  in  the  natural  way  the  same 
author  (p.  209)  describes  an  extensive  swelling  and  ulceration  of  Peyer's 
patches  and  the  solitary  follicles  of  the  lower  portion  of  the  Ueiun  : 
<^  Such  ulcers  are  also  found  in  the  upper  portion  of  the  large  intestine, 
proceeding  from  solitary  follicles,  hence  correspondingly  smaller  an<j 
circular."  We  have  already  called  attention  to  the  fact  that  in  swine 
plague  the  ileum  is  rarelv  implicated,  and  only  in  the  severest  oases,  and 
that  the  ulcerations  in  the  large  intestine  are  not  couOned  to  lymphatic 
follicles,  but  may  involve  the  entire  surface.  This  latter  fi»ot  was  pointed 
out  bv  Klein.  He  also  states  that  h^  saw  in  hut  one  (Mm  out  of  Afty 
two  oi^p  ulcers  in  the  ileum. 
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Whether  the  nlceration  of  the  lymphatic  stractnres  in  the  fleam,  on 
the  ODO  hand,  and  the  necrosis  of  the  mncons  membrane  of  the  lai^ 
intestine  on  the  other,  are  differential  characters  in  the  two  diseases, 
still  remains  to  be  determined.  In  connection  with  the  bacteriolo^eal 
investigations,  Schottelins  finds  in  cases  of  swine  plagne  besiden  the 
fine  bacillns,  a  larger  one  always  present,  TesemhlingbacUlui  subtilitt, 
and  withont  the  power  of  movement.  This  microbe  grew  quite  well 
on  gelatine  and  had  no  effect  on  mice,  rabbits,  and  pigs.  Its  pres- 
ence is  explained  by  the  author  as  being  dne  to  the  ulcerations  in  tin* 
intestine  through  which  it  enters  the  system  during  life.  Oar  own 
experience  in  dealing  with  swine  plagne  is  thus  strikingly  oonfinned. 
Wo  encountered  not  one  and  the  same  microbe,  but  many  and  diflereot 
forms  in  the  blood  as  well  as  in  the  serous  exudates  of  chronic  cascft. 

The  investigations  of  Comovin  {Premiere  itudes  gur  le  rouget  du  pore, 
1885)  are  marred  by  a  want  of  precision  in  describing  the  specific  mi- 
crobe. If  Comevin  had  applied  the  recent  methods  of  culture  by  which 
bacteria  may  bo  well  characterized,  some  light  might  have  been  shed  on 
the  question  whether  both  rovget  and  swine  plague  or  rouget  alone  pre- 
vail in  France.  We  limit  ourselves  to  quoting  all  that  is  stated  con- 
cerning the  microbe  of  rouget  in  his  monograph :  % 

If  ft  drop  of  caltnro  liqaid  from  an  advanoed  generation  (generaiion  iUio^)  \b  ex- 
amined microscopicallyi  it  is  foond  to  contain  large  nnmbers  of  fine  graaalation^ 
pnnctiform,  or  in  the  form  of  a  lignre-of-eight,  re&angent,  elightly  motile,  cfaieflj 
isolated,  some  united  in  pain,  threes,  or  fours.  These  granulations  or  coooi,  which  ws 
have  already  seen  in  the  olood,  are  the  agents  of  the  Vinilenoe,  the  specific  microbes  U 
rouget. 

In  a  series  of  generations  in  vitro,  their  form,  originally  varied,  becomes  re^lar  and 
their  dimensions  uniform.  In  these  conditions  their  mnltiplioation  seems  to  take  place 
onlv  by  buddiog ;  ou  the  side  of  the  micrococcus  there  appears  a  bud  which  giowi, 
and  finally  separates  to  undergo  in  turn  the  same  process. 

But  if  the  examination  is  made  on  recent  cnltures,  particularly  those  inoculated 
with  products  from  rabbit  or  rat,  or  with  those  from  a  pigeon  affected  with  ohrooie 
rougei,  one  perceives  rods,  motile,  short,  with  rounded  extremities  mingled  with  puno- 
tiform  organisms. 

From  this  description  one  might  be  indticed  to  infer  that  Comevin 
had  under  observation  the  bacterium  of  swine  plague,  rather  than  the 
bacillus  of  rouget.  The  absence  of  any  other  biological  facts,  however, 
makes  any  conclusion  hazardous.  Moreover  the  budding  of  microoocci 
must  be  looked  upon  with  suspicion. 

IVI.  Baillet  {Recherclhcs  eur  le  rouget  ou  mal  rouge  du  pore.  BecuM  de 
Mideciive  Viierinaire^  1884,  p.  3C9^,  who  also  studied  rouget  in  France, 
describes  the  microbe  as  being  *<  m  two  oval  sections,  united  in  such  a 
manner  to  give  the  whole  the  form  of  a  figure  8."  He  speaks  of  it  as 
being  *'  endowed  with  great  mobility."  Here,  again,  we  are  reminded  of 
the  bacterium  of  swine  plague,  but  this  meager  statement  might  describe 
a  number  of  forms,  iucluding  bacterium  termo.  BaUlet  succeed  in  pro- 
ducing some  disease  in  two  guinea-pigs  by  inoculating  cultures  of  thiB 
microbe.  Death  took  place  in  ten  days.  The  autopsy  showed  ^'  ood* 
gestion  of  liver  and  lungs,  reddening  of  the  intestinal  mucosa ;  a  ooq- 
gestod  state  of  the  ganglia,  and  an  injection  of  the  peritoneum  and  the 
pleura,  characteristic  of  mal  rougeP  Three  rabbits,  one  dog,  and  two 
pigs  failed  to  take  the  disease  after  inoculation. 

Very  recently  an  assistant  of  Pasteur's,  Dr.  Koux  (Comptee  Bendus, 
8oo.  de  Biologie^  1885,  p.  684),  in  exhibiting  photographs  of  the  microbe 
of  rougeL  speaks  of  it  as  one  of  the  smallest  that  have  been  studied, 
since  its  dimensions  in  the  tissues  do  not  exceed  1  to  2  micromillimeters. 
In  the  blood,  under  an  amplification  not  greater  than  450,  the  oinniBm 
appean  in  the  foim  of  a  veiy  do&gated  8  {huittrA  atUmgi).    It  is  in 
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this  form  tkat  it  appeared  tlio  first  time  to  MM.  Pasteur  aud  Tbnillier. 
How  tLe  writer  coald  have  spoken  of  it  in  this  way  while  acknowle^lg- 
iug  at  the  same  time  the  work  of  Lydtin  and  Sehottelius,  who  describe 
it  as  an  nndoubted  bacillus,  seems  incomprehensible  to  us.  It  appears 
impossible  that  any  one  acquainted  with  the  appearance  of  the  bacilhis 
of  rougct  in  the  tissues  and  cells  of  an  affected  animal  or  in  liquid 
media  coald  describe  it  under  tUe  form  of  an  elongated  flgure-of  eight 
Both  Roux  and  SchUtz  [Loc.  cit.j  p.  75)  describe  the  microbe  of  rouget 
as  noD-motile.  Schottelius,  who  agrees  with  SchUtz  in  almost  every  par- 
ticular conoeming  the  characters  of  the  bacillus  of  rouget  and  those  of 
Pasteur's  vaccine,  describes  the  bacillus  as  motile.  We  have  not  seen 
any  spontaneous  movement  in  the  cultures  obtained  from  the  vaccine,  so 
tliat  we  feel  inclined  to  believe  that  the  cultures  examined  by  Schot- 
telius  were  impure. 

The  perplexing  and  conflicting  descriptions  given  by  the  Freuch  ob- 
servers are  most  charitably  explained  by  assuming  the  existence  of  two 
hitherto  undifferentiated  diseases,  that  of  rouget  and  swine  plague 
proper.  It  may  be  that  the  foreign  bacteria  frequently  found  in  the  in- 
ternal organs  in  swine  plague  have  contributed  to  tbe  general  ODufusion. 
It  may  be  that  animals  suffering  firom  swine  plague  have  been  invaded 
by  the  bacillus  of  rouget^  which  is  much  more  abundant  in  the  various 
organs  than  the  organism  producing  swine  plague. 

OONOLUSIONS. 

The  preceding  investigations  definitely  settle  certain  controverted 
points  concerning  the  etiology  of  swine  plague,  which  may  be  briefly 
summarized : 

(1)  Swine-plague  is  caused  by  a  specific  microbe  multiplying  in  the 
body  of  the  diseased  animal.  The  microbe  probably  belongs  to  the 
genus  bacterinm,  and  has  the  power  of  spontaneous  movement.  It  is 
c;isily  cultivated  in  nutritive  liquids,  but  grows  less  readily  on  gelatine, 
which  it  does  not  liquefy. 

(2)  When  introduced  beneath  the  skin,  this  bacterium  is  fatal  to  pigs, 
rabbits,  guinea-pigs,  mice,  and  a  certain  percentage  of  pigeons.  It  is 
nlso  fatal  to  pigs  when  introduced  with  the  food  or  when  they  feed  on 
the  internal  organs  of  swine  which  have  died  of  the  disease^ 

(3)  The  disejiso  described  in  France  ns  rovgetj  in  Germany  as  Roth- 
lau/j  and  for  which  Pasteur  has  prepared  a  vaccine,  is  caused  by  an  en- 
tirely different  microbe.  The  vaccine  for  this  disease  does  not  protect 
against  swine  plague. 

(4)  The  introduction  of  Pasteur's  vaccine  is  not  only  useless,  but  may 
contribute  to  the  introduction  and  spread  of  a  disease,  the  existence  of 
wliioh  in  this  oountiy  has  not  yet  been  demonstrated. 
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DESCRIPTION  OF  PLATES. 

Platk  I. — Ulcerated  cABcnmof  pig  nffectod  with  swine  plngne  laid  open.  Tliemo- 
cons  membrane  of  the  ileo-caacsl  valve  is  near  the  i.>i!iit«*r  of  tlie  fljpire 
and  the  email  intoatine  with  the  out  end  tied,  above.  Tlic  smallest  alc^ni 
are  of  a  uniformly  yellow  color;  the  larger  onoa  with  zooes  of  diffoKot 
color  y  the  largest,  brownish  or  blackish  in  appearance. 

PL4TK  II,  Fio.  1.— From  a  cover-gloss  preparation  of  the  spleen  of  a  pig  aSbctod  with 
swine  plague.  Drawn  with  Abbe's  camera  luoida.  t4  bomog.  oo.  i 
(z  800} ;  a,  red  blood  corposcles  diatorted ;  h,  the  bacteria  of  swine  plague. 

Fio.  3.— Various  colonies  from  gelatine  plates,  a,  imbedde<l  in  the  gelatine  layer ;  h, 
growing  on  the  surface  of  the  layer ;  e&  &',  growing  between  the  gels- 
tine  layer  and  the  glass  plate;  a,  5,  about  five  days  old  (z73);  e&e", 
about  seven  days  old  (z  100) ;  a,  foils  to  give  the  idea  of  solidity.  The 
colony  itself  is  either  spherical  or  spheroidal ;  6,  on  the  other  hand,  is  flat- 
tened ;  9&&'t  the  margins  gradually  attenuate  and  become  lost  to  view. 

Fio.  3.— NutrlUve  gelatine  inoculated  with  a  platinum  wire  from  the  spleen  of  pi{ 
No.  114 ;  about  three  days  old ;  natural  aize ;  a,  the  colonies  developing 
from  individual  micro bea. 

Fia*  4.~Paat;eur's  second  vaccine  for  rougti;  dried  on  cover  and  stained  in  an'aqoaooi 
solution  of  methyl-violet;  mounted  in  xylol  balsam;  drawn  with  cauMn 
luoida  (Abbe),  Zeiss,  Vv  bomog.  obj.  ocular  2.  Tha  baoiUi  of  f9m§$i  m 
seen  among  the  larger  bacilli  as  slender  curves  or  broken  linaa. 

F^a.  G.— Drawn  9ame  as  Fig,  4,  cells  from  a  dried  cover-glass  preparation  from  ib< 
lungs  of  a  mouse  inoculated  with  the  second  vaccine.  Most  of  the  bacilli 
are  within  the  protoplasm  of  tha  cells. 

Fio.  Q.-oQulture  In  meat  infrision  peptone  gelatine  inoculated  from  plato  coltnrMof 
Pasteur'a  vaccine  I;  12  day«  old.  The  appearance  is  that  of  a  row  of 
faintly  ciroumacribed,  cloadlike  masses  in  the  track  of  the  needle  wlilub 
ia  itself  scarcely  visible  as  a  delicate  line.    No  liquelaotion  porccptil^le. 
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GEOGBAPHIOAL   DlSTRIBUTrON    OF    SOUTHERN    CATTLE 

FEVER. 

Much  time  has  been  given  to  the  collection  of  iufonnation  in  regard 
to  the  diidtrict  permanently  iufeot^Ml  with  Soutberu  cattle  lever,  and  the 
remarks  made  m  the  First  Annual  Report  of  thisBureau  as  to  the  method 
adopted  and  the  difficulties  encountered  apply  equally  well  to  the  work 
of  the  past  year.  The  section  that  has  been  investigated  during  the 
year  is  in  many  parts  very  sparsely  settled;  in  some  portions  of  it  there 
has  been  very  little  movement  of  cattle,  and,  consequently,  there  was 
very  little  information  to  be  obtained ;  in  other  parts  the  continual  driv- 
ing of  cattle  from  the  Gulf  coaat  has  often  made  it  very  hard  to  dis- 
criminate between  infection  brdlight  with  these  cattle  and  permanent 
infection,  which  may  exist  for  year  after  year  without  fresh  importation. 
It  is  believed  that  the  results  given  below  are  as  nearly  correct  as  any 
that  can  be  obtained  at  present* 

ARKANSAS. 

The  unusual  obstacles  encountered  in  this  State  in  collecting  accurate 
information  made  it  necessary  to  have  two  distinct  investigations  made 
across  the  State  by  different  inspectors.  The  facts  which  they  collected, 
while  not  in  all  cases  indicating  the  same  conclusion,  have  supplemented 
each  other  to  such  an  extent  that  the  line  of  the  infected  district  may 
now  be  traced  with  approximate  accuracy. 

Beginning  at  the  Mississippi  River,  it  was  found  that  the  native  cattle 
in  Mississippi  County  became  infected  by  cattle  driven  in  from  farther 
south,  and  died  from  Southern  fever.  Mr.  W.  Burroughs  informed  Dr. 
Trumbower  that  he  had  purchased  cattle  in  Northeast  Arkansas,  in  the 
counties  of  Graighead,  Clay,  Poinsett,  and  Greene,  and  had  driven  them 
to  Bates  and  Polk  Counties,  in  Missouri,  in  the  months  of  July  and  Au- 
gust, that  he  bad  done  this  for  the  past  six  years,  driving  as  many  as 
five  or  six  herds  each  year  without  causing  any  harm  to  native  Missouri 
cattle.  Mr.  Reed  said, "  I  don't  want  any  cattle  from  south  of  Poinsett 
County,"  A.  T,  Martin,  of  West  Plains,  Mo.,  introduced  Southern 
fever  several  years  ago  with  cattle  from  Jackson  County.  W.  M.  Sum- 
mers has  been  dealing  in  Arkansaa  cattle  since  1874,  He  has  purchased 
them  in  Poinsett,  Craighead,  Greene,  Chxy,  Lawrence,  Independence, 
Izard,  Fulton,  Baxter,  Randolph,  and  Jackson  Counties,  but  never  knew 
them  to  convey  the  disuse  to  Northern  stock.  He  h^s  never  heard  of 
any  trouble  arising  from  cattle  that  came  from  Mississippi  County,  Ar- 
kansas, or  from  Pemiscot  or  Dunklin  Counties,  Missouri.  Mr.  Moore, 
i\  cattle  dealer  of  the  same  place,  said  he  always  had  trouble  with  cattle 
that  were  brought  from  south  of  Batesville,  Ark.  To  illustrate  this, 
he  said  tliat  several  years  ago  he  purchased  28  head  of  cattle  3  miles 
south  of  Batesville  and  drove  them  home;  soon  afterwards  a  number 
of  the  native  cattle  sickened  and  died  with  Southern  fever.  Dr.  Moore, 
in  1882,  purchased  70  or  80  head  of  cattle  in  White  County  and  drove 
them  to  a  range  located  6  miles  southeast  of  West  Plains,  Mo.  This 
was  in  the  month  of  July,  He  kept  theig  there  two  weeks  and  then 
drovjB  them  Into  I^ortbern  Missouri,  Soon  after  he  left  the  range  at 
West  Plains,  the  native  cattle  died  of  Southern  fever.  In  Yanndale  and 
Wittsborg,  towns  in  Cross  County,  the  native  cattle  still  appeared  sus- 
ceptible to  the  disease.  In  Saint  Francis  County,  in  the  vicinity  of  For- 
est Oity  and  Wheetley,  the  ranges  are  permanently  infected,  and  have 
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been  for  a  number  of  years,  and  many  of  the  native  cattle  are  still  sus- 
ceptible and  die  during  the  summer  months.  At  Batesville,  in  Inde- 
pendence County,  and  in  the  vicinity  of  Kensett,  Judsonja,  and  Searcy, 
of  White  County,  it  was  learned  that  animals  brought  from  farther  north 
almost  always  contracted  this  malady,  and  a  large  proportion  of  them 
died.  A  drove  of  cattle  from  Prairie  County  was  taken  to  Marion 
County  in  1878,  and  produced  the  disease  among  native  cattle  there. 
At  Carlisle,  Lonoke  County,  it  was  found  that  there  wbm  permanent  in- 
fection which  had  existed  in  that  vicinity  for  many  years.  In  1881,  a 
henl  of  cattle  from  Faulkner  County  and  adjoining  districts  were  takeu 
to  Boone  County  and  caused  infection  of  native  cattle  there.  At  Saint 
Joe,  Searcy  County,  4  miles  northwest  of  Marshall,  in  the  same  county, 
native  cattle  are  infected  and  die  as  the  result  of  feeding  on  pastures 
iifected  by  Southern  stock.  No  signs  of  permanent  infection  were  dis- 
covered at  these  places.  Cattle  from  Conway  and  Pope  Counties  caused 
outbreaks  of  Southern  fever  in  Boone  Coun^  in  1881  and  1882.  Cattle 
from  Jackson  County  caused  disease  in  Boone  and  Carroll  Counties  in 
1880  and  1882.  A  herd  from  Erankliu  County  also  infected  animals  iu 
Carroll  County.  Crawford  and  Sebastian  Counties  are  also  infected, 
and  animals  taken  to  these  counties  from  farther  north  contract  the  dis- 
ease. 

The  reports  from  Washington,  Madison,  Boone,  and  Carroll  Counties 
are  more  conflicting.  They  indicate  that  many  places  in  those  counties 
are  permanently  infected,  and  that  loss  of  cattle  occurs  even  When  no 
new  infection  is  brought  there  from  year  to  year  by  Southern  cattle. 
Other  reports  from  Eureka,  in  Carroll  County,  and  from  Prairie  Grove 
and  Fayetteville,  in  Washington  County,  and  from  Bentonville,  in  Ben- 
ton County,  indicates  that  the  pastures  at  these  places  are  permanenily 
infected,  and  that  cattle  contract  the  disease  from  grazing  upon  them, 
though  no  fresh  infection  has  been  introduced  during  the  year.  Cattle 
from  Boonsborough,  Washington  County,  carried  the  disease  to  Benton 
County  some  years  ago.  For  many  years  cattle  from  the  Indian  Terri- 
tory and  Texas  have  been  driven  through  JNorthwestem  Arkansas  on 
their  way  to  market,  and  it  appears  that  this  constant  renewal  of  infec- 
tion has  carried  the  northern  limit  of  the  infected  district  considerably 
farther  northward  in  this  part  of  the  State  than  it  is  farther  east. 

Taking  into  consideration  the  facts  that  have  been  given  above  and 
many  others  that  for  lack  of  s]>ace  cannot  be  enumerated,  it  would  ap- 
pear that  the  northern  line  of  infection  leaves  the  Mississippi  Uiver  at 
about  the  southern  boundary  lino  of  Mississippi  County.  This  is  very 
nearly  opposite  the  point  in  Tennessee,  on  the  Mississippi  River,  to 
wlvjeh  the  boundar}'  line  of  the  infected  district  was  traced  in  that 
State.  Going  westward,  this  lino  would  appear  to  follow  the  sonthcri! 
boundary  line  of  Poinsett  County,  crossing  Jackson  and  Independent 
Counties,  going  a  few  miles  north  of  Batesville,  and  then  procetiis 
wei^twani  through  Stone  and  Searcy  Counties,  lea\ing  Mountain  View 
and  Marshall  a  few  miles  to  the  north.  It  then  takes  a  more  decidedly 
northwestern  direction,  crossing  Newton  and  Carroll  Counties,  to  Eu- 
rek.i,  and  is  then  directed  westward  to  Bentonville,  and  from  this  town 
goes  to  the  extreme  northwestern  corner  of  the  State. 

We  have  not  been  able  to«iearn  of  any  infected  places  north  of  such  a 
line,  and,  as  has  already  been  stated,  there  are  many  localities  south  of 
this  line  which  are  not  permanently  infected.  Our  endeavor  has  been 
in  drawing  this  line,  as  it  was  In  drawing  the  line  from  the  Atlantic 
Ocean  to  the  Mississippi  River,  to  include  all  the  permanently  infected 
places;  and  while  this  may  do  some  injustice  to  places  south  of  the  line 
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\vbicb  are  not  permanently  infected,  it  seems  to  be  the  only  way  in 
wliich  a  lino  can  be  drawn  wbich  will  give  a  correct  idea  of  the  nortberu 
boundary  of  the  infected  district. 

INDIAN  TEEfilTOBY. 

Tbe  facts  tbat  we  have  been  able  to  collect  in  regard  to  Soutbeni 
fever  in  tbe  Indian  Territory  are  mostly  in  regard  to  instances  of  tiu- 
occurrence  of  this  disease  in  tbe  nortbeastern  part  of  tbe  Territory , 
principally  in  tbe  Cberokee  and  Creek  Counties.  Owing  to  tbe  proniis 
cuons  driving  of  cattle  tbrougb  tbis  section,  it  bas  been  very  diilicult 
to  get  exact  information  as  to  tbe  cause  of  tbe  disease  in  many  of  tlie 
cases.  Sufficient  observations  of  a  definite  nature  bave  been  recorded, 
bowever,  to  sbow  tbat  tbe  Umc  of  infection  continues  in  a  northwesterly 
direction  firom  tbe  northwest  comer  of  the  State  of  Arkansas,  until  it 
reaches  to  within  12  or  15  miles  of  the  Kansas  State  line,  at  a  point 
nearly  south  of  Chetoi>a.  Its  direction  is  then  westward  across  the 
Cherokee  country  and  nearly  half  way  across  the  Osage  country.  It 
then  takes  a  southwesterly  direction  to  the  Texas  State  line,  crossing 
tbe  country  of  the  Kiowas,  Gomanches,  and  Apaches. 

At  the  Ponca  Agency  the  native  cattle  are  subject  to  infection  from 
cattle  from  farther  south,  and  Kansas  cattle  which  are  taken  to  Ponca 
Agency  do  not  contract  Southern  fever  unless  exposed  to  the  uifected 
cattle.  The  same  appefu^  to  be  true  of  nearly  all  of  tbe  territory  em- 
braced in  the  Cherokee  outlet.  In  the  southern  part  of  the  Osage  coun- 
try, and  in  all  of  the  Cre^k  country,  cattle  imported  from  Northern 
States  are  almost  eertain  to  contract  this  disease,  while  the  native  cat- 
tle mix  with  impunity  with  the  Texas  cattle. 

It  is  reported  as  the  general  experience  of  stockmen  in  Arkansas  and 
the  Indian  Territory,  that  long  drives  and  close  herding  of  cattle  that 
are  from  the  infected  district,  and  are  not  usually  susceptible  to  the 
disease,  is  an  exciting  cause  of  this  malady,  and  large  numbers  Of  such 
animals  sicken  and  die  during  such  drives.  This  has  been  particularly 
noticed  with  cattle  from  Southeastern  and  Eastern  Arkansas  wliich  have 
been  driven  from  there  into  the  Indian  Territory.  These  cattle,  though 
undoubtedly  from  an  infected  secti(>n,  contract  Southern  fever  during 
their  journey,  or  soon  after  their  arrival  in  the  Territory,  and  many  of 
them  are  lost  from  its  effects.  Facts  of  this  same  nature,  observed  in 
other  sections  of  the  countryi  have  been  referred  to  in  former  reports. 

TBXA8. 

For  more  than  a  year  we  have  been  collecting  information  in  regard 
to  the  occurrence  of  Sonthern  fever  in  the  State  of  Texas,  and  such  other 
data  as  would  serve  to  indicate  the  extent  of  the  district  which  may  be 
considered  as  permanently  infected.  The  lines  of  evidence  to  which  we 
have  din^cted  our  attention  are  similar  to  those  which  have  already  been 
mentioned  in  our  investigation  of  this  matter  in  other  States,  and  for 
the  information  of  those  who  are  particularly  interested  in  this  question, 
as  it  apiilies  to  Texas,  I  would  state  that  there  are  six  classes  of  facts 
wbich  serve  as  a  basis  of  deciding  this  question.  All  of  these  are  based 
on  the  three  well-established  conclusions,  (1)  that  cattle  from  the  per- 
manently infected  district  which  are  taken  beyond  this  district,  and 
where  the  infection  doe^  not  exist,  contaminate  pastures,  and  in  that 
way  disseminate  the  disease  among  the  native  cattle  in  the  non-infected 
district;  (2)  that  cattle  from  the  non-infected  district  which  are  taken 
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into  the  infected  district  contract  the  disease  and  suffer  trith  the  same 
symptoms  as  those  which  contract  it  in  the  non-infected  district  from 
exposure  to  the  infection  of  Southern  cattle ;  and  (3)  that  the  native 
cattle  of  the  infected  districts  enjoy  an  immunity  from  this  disease,  and, 
as  a  rule,  do  not  sufler  from  it,  either  on  their  native  pastures  or  when 
they  have  been  driven  into  the  non-infected  section.  In  regard  to  any 
place  in  the  infecied  district  we  should  be  able  to  estabUsh  one  or  more 
of  the  following  facts: 

(1)  Cattle  from  here  have  caused  disease. 

(2)  The  native  cattle  of  this  section  do  not  contract  the  disease. 

(3)  Cattle  brought  to  this  section  from  the  non-infected  section  of  the 
country  contract  the  disease. 

In  regaixl  to  any  place  in  the  non-infected  district  we  should  be  able 
to  establish  one  or  more  of  the  following  facts : 

(1)  Cattle  from  here  do  not  cause  the  disease. 

(2)  The  native  cattle  of  this  section,  when  pastured  upon  ranges  over 
which  cattle  fh)m  the  infected  district  have  recently  graced,  oontract  the 
disease. 

(3)  Cattle  brought  to  this  section  frt>m  non-infected  parts  of  the 
country  do  not  contract  the  disease  unless  they  have  grazed  upon  TpaaX- 
'ures  recently  infected  by  Southern  cattle. 

There  is  a  doubt  in  the  minds  of  many  cattlemen  whether  Texas  cat- 
tle are  dangerous  from  all  that  section  of  the  State  in  which  cattle 
brought  from  the  Northern  States  contract  the  disease  known  as  ac- 
climation fever.  In  the  States  farther  east,  that  have  been  pretty 
thoroughly  investigated,  we  have  not  found  that  there  was  any  material 
difiference  in  the  district  indicated  by  these  two  classes  of  facts.  We 
have  found  that  wherever  cattle  suffered  from  acclimation  fover,  there 
the  native  cattle  were  capable  of  disseminating  the  disease.  It  is  trae 
that,  as  we  approach  the  extreme  boundary  line  of  the  infected  district 
there  are  many  localities  which  are  not  infected,  and,  even  in  those  that 
are  infected,  the  native  cattle  have  not  secured  im^iunity,  and  oonse- 
sequently  do  not  disseminate  the  disease.  There  is,  consequently,  a 
belt  of  country  along  this  boundary  line  on  which  but  a  small  propor- 
tion of  the  cuttle  are  dangerous  to  those  trom  farther  north  or  west;  but 
this  belt  is  not  many  miles  wide,  and  some  of  the  cattle  in  it  may  be 
considered  capable  of  infecting  others.  The  emergencies  which  have 
arisen  during  the  past  year  in  regard  to  the  movement  of  cattle  from 
Texa«,  have  made  it  very  important  that  a  preliminary  line  at  least 
should  be  indicated  across  the  State  of  Texas,  which  shall  show  the 
counties  of  the  State  that  all  attainable  information  leads  us  to  believe 
are  free  from  any  permanent  infection,  and  from  which  the  cattle  are  in 
no  sense  dangerous  to  thode  of  any  other  section  of  the  country. 

Tlie  following  facts  vere  collected  by  Mr.  R.  O.  Saunders,  Jr.,  from 
difierent  stock  owners  who  have  had  experience  with  cattle  in  Texas: 

Mr.  J.  F.  Evans,  c'  Sherman,  Grayson  County,  Texas,  stated  tiiat  be 
had  brought  160  d'je  cattle  from  Northern  States  to  bis  ranch  In  Gray- 
son County,  near  cSherinan,  and  that  one-half  of  these  cattle  have  died 
of  Southern  iuv.de  fever.  He  also  stated  that  he  had  taken  a  number  of 
fine  cattle  from  the  North  to  his  ranch  in  the  Pan-handle,  and  none  of 
them  had  died  from  the  disease.  He  has  on  several  occasions  driven 
large  numbers  of  cattle  from  Erath,  Grayson,  Palo  Pinto,  Hunt«  Fan- 
nin, Doiiton,  Ellis,  Hill,  and  Nevada  Counties  to  his  ranch  in  lionley 
County,  and  states  that  no  disease  was  caused  by  them.  In  the  sum- 
mer of  1881  he  took  (J,000  cattle  from  Grayson,  Hunt,  Tarrant,  and 
Denton  Counties  to  his  ranch  in  Donley  County,  and  no  disease  r^ 
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salted.  Mr.  Evans  also  stated  that  the  native  cattle  in  counties  from 
which  these  herds  were  driven  do  not  contract  the  disease  from  the  cat- 
tle that  are  driven  from  the  extreme  southern  connties  of  the  State. 

Mr.  C.  W.  Smith,  of  Gainesville,  Oooli  County,  stated  that  in  the 
spring  of  1S80  he  had  driven  300  cattle  from  his  ranch  in  Cottle  County 
to  Gainesville,  and  that  on  the  road  they  had  crossed  the  Son  t hern 
Texas  trail,  and  by  this  exposure  180  head  were  infected  and  died  of 
Soathem  fever. 

Mr.  C.  C.  Slaughter,  of  Dallas,  Dallas  County,  stated  that  in  May  and 
Jane,  1884,  he  drove  7,000  cattle  from  his  ranch  in  DawfH)n  County,  on 
the  Colorado  Biver,  to  the  Cheyenne  and  Arapahoe  Reservation  in  the 
Indian  Territory.  They  came  in  contact  with  a  herd  from  Southern 
Texas,  and  200  of  the  7,000  died  of  Southern  fever.  He  also  stated  tbat 
cattle  from  the  coast  countrv  will  infect  cattle  on  his  range  in  Dawson 
Gounty,  and  that  fine  cattl^  from  the  Northern  States  do  not  contract 
fhe  disease  on  his  ranch  unless  infected  by  Southern  cattle. 

Mr.  Eue,  of  Sherman,  Grayson  County,  stated  that  in  1873  he  drove 
1,000  cattle  from  the  Concho  River,  in  Tom  Green  County,  to  Pettis 
Oonnty,  Missouri,  and  that  they  infected  the  native  Missouri  cattle. 

Mr.  J.  T.  Davis,  of  Colorado  City,  Mitchell  County,  said  that  in  tlie 
spring  of  1884  he  bought  12  Kentucky  bulls  and  took  10  of  them  to  his 
ranch  60  miles  north  of  Colorado  City.  Not  one  of  these  died.  The  re- 
maining  2  were  taken  to  his  ranch  in  Falls  County,  and  both  died  from 
Soatbern  fever. 

The  Magnolia  Cattle  Company,  of  Colorado  City,  Mitchell  County, 
stated  that  in  the  spring  of  1884,  they  had  taken  285  bulls  from  Illinois 
to  their  ranch  in  Mitchell  and  Howard  CountieSy  and  that  but  3  of  tlie 
whole  number  were  lost  daring  the  summer. 

Mr.  J.  A.  Peacock,  of  San  Angelo,  Tom  Green  County,  stated  that  he 
had  shipped  1,000  cattle  from  his  range  on  the  head  of  the  Concho  liiver, 
in  Tom  Green  County,  to  Pecos  Station,  and  had  then  driven  them  on 
the  trail  up  the  Pecos  Biver,  with  800  cattle  that  had  been  shipped  from 
De  Witt  County,  Texas.  During  the  drive  from  Pecos  Station  to  Fort 
Samner,  N.  Mex.,  400  of  the  Tom  Green  cattle  died  of  Southern  fever, 
being  infected  by  the  800  cattle  from  De  Witt  County.  Tbis  occurred 
in  June,  1884. 

Mr.  J.  D.  Merchant,  of  Baird,  Callahan  County,  stated  that  he  had 
been  introducing  fine  cattle  from  the  Eastern  States  into  Callahnn 
County  for  a  number  of  years,  and  that  ho  has  never  lost  less  than  33 
percent,  of  all  such  imported  cattle.  From  1873  tt)  187G  he  had  brought 
a  number  of  fine  cattle  into  Denton  County,  and  that  there  he  lost  about 
50  j)er  cent,  of  them. 

Mr.  J.  W.  Snyder,  of  Cheyenne,  Wyo.,  purchased  350  cattle  in  the 
spring  of  1884iit)m  Gonzales  County,  Texas,  which  were  shipped  di- 
rect from  Luling  on  the  Sunset  route  to  Wyoming.  Tliey  infected  a 
herd  of  450  Wyoming  cattle,  from  which  80  died.  Sir.  Snyder  believes 
that  cattle  might  be  driven  from  any  part  of  Texas  to  Wyoming  with 
perfect  safety  to  Wyoming  cattle,  but  that  they  cannot  be  8hipi)ed  by 
rail  from  the  Infected  portions  of  the  State  without  causing  infection. 

Mr.  Glascoe,  of  Fort  Worth,  said  that  he  had  a  ranch  130  miles  we.st 
of  Wichita  Falls,  in  King  County,  on  which  were  1,000  cattle.  The 
trail  went  through  a  portion  of  his  ranch  over  which  cattle  from  South- 
ern Tex2is  were  driven,  and  his  own  herd  was  infected  from  this  trail, 
cauaing  the  death  of  40  animals. 

Mr.  J.  E.  Stevens,  of  Thurston,  Pecos  County,  stated  that  he  had  a 
ranch  30  miles  nortli  of  Thurston,  on  which  he  placed  140  cattle  from 
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Fayette  Oonnty,  Missouri^  in  December,  1883.  Sonthern  fever  devel- 
oped among  these  animals  from  Febroary  to  May,  1884,  and  80  of  tbem 
died.  Mr.  Stevens  stated  that  these  cattle  certainly  died  from  Soath- 
em  fever,  and  that  from  a  third  to  a  half  of  all  northern  cattle  taken  to 
his  ranch  in  this  county  are  sure  to  die. 

The  Matador  Cattle  Company,  of  Colorado  City,  stated  that  in  Jane, 
1880,  400  half-breeds  were  driven  from  their  ranch  in  Motley  and  Cot- 
tle Counties  to  Gainesville  and  there  shipped  North.  These  cattle 
crossed  the  Southern  trail  on  their  way  and  GO  of  them  died  from  Soatb 
ern  fever. 

Mr.  J.  M.  Dougherty,  of  Denton,  Denton  County,  bought  22  head  of 
cattle  from  Cooper  County,  in  Missouri,  in  December,  1877,  and  daring 
the  sammer  of  1878  18  of  tlie^e  animals  died  from  Southern  fever. 

Mr.  Charles  Goodnight,  of  Clarendon,  Donley  County,  whose  ranch  is 
located  in  Armstrong  County,  staled  that  about  100  cattle  from  his 
herd  were  exposed  to  a  trail  over  which  had  passed  1,500  cattle  in  the 
early  summer  that  had  come  from  near  Fort  Mason,  Mason  County, 
Texas.  Thirty  animals  out  of  the  100  died  of  Southern  fever.  Mr. 
Goodnight  also  stated  that  in  1878,  his  native  cattle  were  infected  by  a 
herd  wbich  came  from  the  country  on  the  Nueces  River,  west  of  Austin, 
and  that  300  animals  died  as  a  consequence  of  this  infection. 

Brown  &  McClellan,  of  Clarendon,  Donley  County,  who  have  a 
ranch  in  Armstrong  County  adjoining  that  of  Mr.  Goodnight,  stated 
that  in  1884  they  brought  20  bulls  from  Emporia,  Kans.,  to  their  ranch; 
that  they  also  brought  600  cows  from  Tarrant,  Kaufman,  and  Collin 
Counties ;  that  these  cows  infected  their  ranch,  and  as  a  consequence  10 
of  the  20  bulls  died  of  Southern  fever. 

Mr.  J.  J.  Hittson,  of  Weathersford,  Parker  County,  stated  tliat  in 
1884,  he  brought  40  bulls  from  Missouri  to  a  ranch  in  Palo  Pinto  County; 
that  20  of  these  contracted  Southern  fever  and  died.  Ho  also  stated 
that  Southern  cattle  do  not  infect  the  natives  on  his  ranch  in  Stonewall 
and  Fisher  Counties. 

Mr.  J.  M.  Dawson,  of  San  Angelo,  Tom  Green  County,  stated  that  in 
1879  a  herd  in  Motley  County  was  infected  by  about  900  cattle,  which 
came  from  San  Saba  and  adjoining  counties^  and  that  500  died  from 
this  infection.  Mr.  Dawson  now  has  a  ranch  m  Tom  Green  County,  and 
he  finds  that  Southern  cattle  will  infect  his  native  cattle.  The  ranch 
is  situated  on  the  Pecos  Biver,  13  miles  northeast  of  Fort  Stockton. 
In  the  spring  of  1884  he  took  120  bulls  from  Missouri  to  his  ranch  in 
Tom  Green  County,  and  that  none  of  these  died  from  Southern  fever 
until  some  Southern  cattle  passed  through  the  ranch  and  infected 
them. 

Mr.  Croswell,  of  Dodge  City,  Ford  County,  Kansas,  states  that  a  herd 
of  300  cattle  in  OchiStree  County,  Texas,  was  infected  in  the  sammer  of 
1884  by  a  herd  of  1,200  animals  from  Taylor  County,  Texas,  which 
passed  over  the  range.  A  hundred  of  these  cattle  died  as  a  consequence 
of  this  infection.  Another  company  in  the  neutral  strip  lost  400  out 
of  1,000  cattle  by  infection  from  this  same  herd,  which  came  from  Tay* 
lor  County.  Some  of  the  ranchmen  in  the  Pan-handle  stated  that  they 
believed  no  Texas  cattle  would  cause  infection  wbich  came  from  west  of 
the  one  hundredth  meridian  and  north  of  the  Texas  Pacific  Railroad. 

Mr.  Towers,  of  Dodge  City,  Ford  County^  Kansas,  stated  that  a  herd 
of  450  cattle  on  a  range  in  the  neutral  strip  was  infected  in  1881  by  a 
herd  of  cattle  driven  up  from  Lampasas  County,  and  100  of  the  herd 
died  from  Southern  fever. 

Mr  H.  T.  Groomoi  of  Mobeetie,  Tex.,  stated  that  the  ranch  oocupied 
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by  his  company  was  located  in  Roberts,  On^,  Oarson,  and  Hntcbinson 
Comtles.  A  portion  of  the  herd  was  infected  by  a  herd  of  cattle  in 
1S84,  driven  fjnoin  near  Colorado  City,  Tex.  As  a  result  of  this  infec- 
tion 65  of  the  ca6tle  died. 

Mr.  G.  A.  Brown,  of  Wichita  Falls^  had  40  cattle  in  Donley  Count}' 
which  were  exposed  to  200  that  came  from  Williamson  Conuty.  Twenty 
of  these  contracted  Southern  fever  and  died. 

Mr.  J.  W.  Sacra,  of  Oaiuesville,  Cook  County,  stated  that  his  ranch 
^^aa  located  in  Donley  and  Armstrong  Counties ;  thiat  in  the  summer  of 
1884  he  took  two  herds  from  the  Concho  and  Colorado  Rivers,  in  Tom 
Qreen  and  Concho  Counties,  to  his  ranch,  and  that  they  caused  no  in- 
fection, lie  also  stated  that  he  took  500  animals  in  June,  1882,  froni 
Clay  County  to  his  ranch,  and  no  disease  was  produced  by  them. 

It  was  stated  that  Messrs.  Gunter  &  Mnnson,  of  Sherman,  brought 
daring  the  years  1879  to  1882  300  Que  bulls  from  Northern  States  to 
Grayson  County,  and  that  they  lost  more  than  half  of  them  from  South- 
em  fever. 

Mr.  S.  Dyer,  of  Brisooe  County,  near  Palodnro,  lost  100  Hereford  cat- 
tle in  1884  by  infection  f^om  a  herd  from  Southern  Texas. 

Mr.  W.  Dyer,  of  Hall  County,  near  Paloduro,  lost  300  cattle  in  1880 
from  the  same  cause. 

Mr.  W.  C.  Harris,  of  San  Angelo,  Tom  Oreen  Connty,  has  a  ranch  15 
miles  west  of  San  Angelo.  In  the  winter  of  1883  Mr.  Harris  brought  30 
balls  to  his  ranch  and  these  did  well  until  he  put  a  herd  from  Frio 
County  upon  the  same  ranch  ;  as  a  consequence  of  this  they  contracted 
Southern  fever  and  15  died,  but  none  of  the  natives  raised  in  Tom  Green 
Gonnty  died  from  this  infection.  Mr.  Harris  and  Mr.  Peacock  both  stated 
that  it  was  perfiMstly  safe  to  bring  cattle  from  the  Northern  and  Eastern 
States  to  Tom  Green  County,  provided  they  were  not  allowed  to  come 
in  contact  with  a  ranch  infected  by  cattle  from  the  southern  part  of  the 
State. 

Colonel  Young,  of  Fort  Worth,  stated  that  of  100  fine  bulls  taken  to  his 
ranch  in  Garza  County  at  various  times  in  recent  years  he  has  only  15 
or  20  left,  and  that  the  majority  of  these  have  died  frx)m  Southern  fever. 

Mr.  T.  Odham,  of  Wichita  Falls,  has  a  ranch  in  Gray  and  Wheeler 
Counties.  A  part  of  his  herd  in  the  summer  of  1884  strayed  on  a  trail 
that  was  infected  by  cattle  from  the  country  around  Fort  Worth  and 
west  of  it.    Forty  animals  died  from  this  infection. 

As  the  information  given  above  was  not  considered  sufficient  upon 
which  to  base  even  a  preliminary  line  locating  the  extreme  boundary  of 
the  permanently  infected  district,  the  following  circular  was  issued  in 
April,  1885 : 

DSPARTMKXT  OF  AORICULTURBy 

BusBAU  OF  Animal  Industry, 
Waskingtfm,  D.  C,  ApHl  18,  1885. 
Important  to  Texas  cattle-oicnen : 

My  attention  has  recently  been  directed  to  the  fact  that  Tarioos  States  and  Terri- 
tories have  prohibited  the  Introduction  of  Texas  cattle,  becaose  of  the  alleged  danger 
that  thej  will  communicate  a  fatal  disease  to  the  native  cattle  of  snch  States  and 
Territories.  Snch  prohibition  is  very  detrimental  to  the  cattle  industry  of  the  whole 
State  of  Texas,  and  I  am  informed  by  the  Chief  of  Bureau  of  Animal  Industry  and  by 
many  others  acquainted  with  the  subject  that  the  cattle  from  a  considerable  part  of 
this  Slate  do  not  oomatmicate  snch  dujease  and  are  not  sources  of  danger  to  the  cattle 
of  other  States. 

Therefore  to  secure  reliable  and  abundant  information  as  to  the  limits  of  that  part 
of  Texas  from  which  cattle  may  be  safely  taken  to  other  States  without  restrictions.  I 
Iicreby  request  the  cattlemen  of  the  following-named  counties  to  send  answers  to  tue 
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questions  hereto  appended,  directed  to  the  Bnreaa  of  Animal  Indnstrx,  Department  {«f 
Agriculture,  Waslxiugton,  D.  C. 
Conutlesof  Arclier.  Bandera,  Baylor,  Brown,  Callahan,  Clay,  Coleman,  ComaDohe, 


Montague,  Nolan,  Palo  Pinto,  Parker,  Pecos,  Runnels,  San  Saba,  Scurry,  Shackelford. 
Somervellf  Stephens,  Stonewall,  Tarrant,  Taylor,  Throckmorton, Tom  Green,  Uvalde. 
Wichita,  Wilbarger,  Wise,  Tonng. 

1.  Have  yon  purchased  any  bulls  or  other  cattle,  or  do  you  know  of  any  that  hn\r 
been  brought  from  north  of  the  south  lino  of  Kansas  to  your  vicinity  or  to  any  paTi 
of  an  V  of  the  counties  named  above  f  If  so,  state  the  number,  the  location  as  neAr  a^ 
possible  to  which  they  were  taken,  and  the  number,  if  any,  which  died  of  acclimati- 
zation fever. 

)).  Do  you  know  of  any  cases  in  which  cattle  from  the  eastern  counties  of  Tex&« 
'  have  been  taken  to  the  counties  named  above  in  the  spring  or  summer  months  ao(i 
allowed  to  pasture  on  the  same  ranges  with  the  cattle  native  to  those  counties  f    V 
so,  state  if  any  disease  occurred  among  the  native  oattle,  and  give  symptoms  and  num- 
bers affected  as  far  as  possible. 

If  the  cattlemen  of  the  district  referred  to  unite  in  sending  this  information  at  onc^ 
it  is  bopofl  that  it  will  be  possible  to  secure  modifications  of  the  restrictions  now  placed 
upon  the  Texas  cattle  trade  to  such  an  extent  as  to  bring  great  relief. 
Very  respectfully, 

NORMAN  J.  COLMAN, 
CommitHoner  of  AgriculUmrt. 

In  reply  to  this  circular  the  following  letters  were  received : 

▲BCHIR  COUNTT. 

Mr,  E,  B,  Barrold^^l  purchased  and  brought  into  this  county  42  bulls  from  !>•  Witt 
County,  Illinois.    Three  of  these  animals  died. 

E,  F.  f  }V,  8.  Ihard.^We  purchased  30  bulls  in  Iowa  and  brought  them  into  tfai» 
(Archer)  county.    One  of  them  died  of  acolimatiiation  fever. 

▲BAN8AB  COUNTT. 

Mr,  T.  B»  McCamphell,  Rockford^-^ln  the  fall  of  1878 1  shipped  from  Missouri  oi&«  car- 
load of  Dnrham  cattle,  about  24  head.  Lost  by  acclimation  4  head.  Two  yoArs  a^ 
last  fall  I  brought  from  Lafayette,  lud.,  three  car-loads  (7))  head)  of  Hereford  oattie. 
40  of  which  I  kept  on  my  own  ranch.  I  lost  2  by  acclimation  fever,  and  2  of  broisee 
received  on  the  journey  out.  Our  cattle  are  not  affected  by  Eastern  or  Northern  Im- 
portations so  far  as  my  experience  leads. 

Mr,  Th(ma»  M.  Coteman,  Roekpcri,--!  do  not  reside  in  any  of  the  counties  mentioned 
in  your  circular,  **  Important  to  Texas  cattlemen,"  but  as  vou  have  sent  me  one  I  anp- 
pose  you  waut  Information  from  this  section.  In  reply,  I  have  to  say  that  axrpater 
or  less  number  of  cattle  have  been  imported  to  this  section  every  year  since  16^4  from 
north  of  the  southern  line  of  Kansas,  mostly  fh>m  Kentucky,  and  that  aboni  85  p«T 
oent.  have  died  of  acclimating  fever. 

I  know  of  hundreds  of  instances  in  which  cattle  have  been  brought  to  this  aection 
f^om  Eastern  Texas  and  Louisiana,  resulting  in  no  disease  to  the  imported  or  native 
oattle. 

In  addition  to  your  interrogatoriea  I  will  add  that  I  have  known  cattle  bred  and 
bom  here,  isolated  from  the  range  and  large  pastures,  that,  when  sent  out  to  lar^ 
pastures,  were  affected  as  imported  cattle,  and  as  large  a  ner  cent.  die.  Otherwi^ 
contagious  disease  is  unknown  among  our  native  range  cattle, 

BANDSR4  couinrr. 

Jfsttrs.  H,  H,  Carmichael  f  Co^*  ^andera.^Messrs.  James  B.  McElroy,  of  Waahin;:- 
ton.  Washington  County,  Pennsylvania,  Andrew  Mansfield  and  James  b.  DavebiHkrt. 
of  tliis  (Bandera)  conuty,  purchased  5  head  of  fine  Durham  cattle  (2  oowa and  3  bnhs' 
in  the  month  or  August,  lii&2,  in  Washington  County,  Pennsylvania,  and  brought 
them  to  this  place.  They  were  turned  out  upon  the  range  with  our  native  oattle.  All 
have  lived  and  done  well ;  the  cows  have  brought  calves  every  year  since  their  arrivai 
here ;  the  bulls  have  served  about  the  same  number  of  cows  as  are  usually  tarred  by 
our  Texas  bulls. 

There  are  other  stock-raisers  residing  in  this  county  who  have  fine  oattle  that  were 
brought  from  north  of  Kansas— Judge  E.  M.  Ross  and  Albert  Marariok,    Theydid  not 
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orlDic  them'from  the  North;  they  were  pnrohMed  by  them  after  havtng  been  brought 
through  to  San  Antonio.  All  of  the  aforementioned  cattle  have  done  well  on  the 
range,  and  hare  had  no  lyii^toina  of  fever  or  dlseaee  of  any  kind  whateoeyer. 

IWXiK  OOUIITT. 

Mr,  Henry  Tirr§lly  Am  ^(afoiito.— Betoring  to  tout  oironlar  of  April  18,  which  ap- 
pears in  the  Aesooiated  Preee  dispatohes  of  day  uefore  yesterday,  I  beir  respect  folly 
to  Bubmit  for  yonr  Information  the  result  of  my  personid  experience  of  Ave  years  of 
hn)><>rtatioa  and  dealing  in  oattle  In  Texas. 

I  have  purchased  yearly  in  Ohio  and  Michigan,  blooded  oattle.  registered  herd-book 
stock,  and  had  the  same  shipped  to  my  ranob  near  this  oity,  and  have  given  especial 
att4:)Ution  to  the  so-called  "Texas"  oattle  fever. 

In  shipping  my  dne  stock  1  have  had  stalls  made  in  the  oar»  had  a  oarefhl  man  in 
charge,  provided  barrels  of  water  and  an  abnndance  of  feed  to  last  through  the 
journey.  The  stock  has  not  been  allowed  to  be  taken  from  the  oars  fhim  place  of 
ahipment  until  their  arrivid  in  this  city.  On  their  arrival  here  they  have  been  as 
carefully  attended  to  as  possible,  no  labor  or  expense  being  spared  to  save  them.  With 
all  thie  care  I  have  been  able  to  reduce  the  loss  to  less  than  any  other  person  in  the 
business  of  whose  experience  1  know.    My  loss  has  averaged  about  iM)  per  cent. 

All  tftock  imported  nave  an  acclimating  fever,  horses  as  well  as  cattle,  but  the  per- 
oentage  of  loss  in  shipping  horses  from  the  North  Is  only  about  5  per  cent. 

Poat  inort€m»  made  on  the  dead  animals  (oattle)  of  my  Importation  show  great 
diversity  in  the  character  of  the  disease.  With  some  the  manifold  Is  thoroushly  Im- 
pacted with  nearly  dry,  undigested  food.  Others  show  all  the  Indications  of  death  by 
pneumonia,  with  a  slight  adherenoe  of  the  lungs  to  the  pleura.  With  others  the  only 
evidence  of  disease  is  m  the  spleen  and  kidneys.  One  animal,  after  apparently  recov- 
ering from  the  disease,  died  of  gangrene— dry  rot,  as  it  were— retaining  Its  appetite 
after  its  ears  had  fallen  off,  and  when  its  feet  were  almost  ready  to  &11  off.  One, 
vrhere  the  post  mortem  showed  both  lunes  and  spleen  affected,  seemed  to  have  lost  all 
its  blood— arteries  and  veins  free  of  blood  and  less  than  half  a  pint  of  coagulated  blood 
in  the  heart. 

These  animals  were  kept  in  the  same  stable  and  sheds  with  native  stock  and  with 
animals  saved  frt>m  previous  importations,  drank  at  the  same  wateriuff  place,  and 
took  their  exercise  In  the  same  lot.  No  native  or  previously  acclimated  uiimai  has 
ever  contracted  disease  from  such  contact  with  the  affected. 

I  have  no  personal  interest  in  the  driving  of  native  Texas  oattle  to  Northern  markets, 
but  I  beg  respectfully  to  sav  that  your  list  of  counties  given  should  have  included,  in 
my  opioion,  Zavala,  Frio,  Medina,  Atascosa,  Karnes,  Wilson,  Bexar,  Kendall,  Blanco, 
Burnet,  Travis,  Hays,  Comal,  Quadalnpe,  Gonzales,  De  Witt,  Lavaca,  Fayette,  Cald- 
vrell,  and  Bastrop.  The  occasion  of  all  the  trouble,  In  my  opinion,  arises  from  ship- 
pine  cattle  raiseaon  the  lowlands  of  the  coast,  having  very  soft  hoofi^  to  such  nolnts 
as  Wichita  Falls,  and  then  starting  them  on  a  dry,  hard  trail  over  flint|  gravel,  and 
limestoue  rocks.  8uch  animals  become  feverish  In  their  feet  and  legs,  ana  their  move- 
ment over  the  trail  leaves  the  germs  or  poison  of  a  fever  on  the  ^rass  from  which  the 
Northern  herds  are  poisoned.  1  do  not  uelieve  that  our  acclimating  fever  arises  from 
the  same  cause. 

Cattle  raised  on  the  dry,  hard  soU  and  limestone  ridges  in  the  additional  counties 
named  should  not  be  onarantined  against.  This  stock  is  as  sound  and  healthy  here 
and  can  be  driven  North  in  as  good  condition,  as  any  other  cattle  can  be.  Tbey  should 
not  be  classified  with  the  stock  raised  on  tne  low  marsh  lands  near  the  coast.  And 
even  those,  if  driven  slowly  from  their  breeding-ground,  instead  of  shipping  to  Red 
River  by  rail,  can  be  taken  to  the  Northern  ranges  without  danger  of  communicating 
disease^  as  the  long  drive  before  orossing  Red  Biver  would  tend  to  put  them  on  a 
healthier  footing. 

MeiiTB,  J.  0,  f  T.  DeweeSf  San  Jmionio*— Our  ranch  Is  situated  in  Wilson,  Karnes, 
and  Atascosa  Counties,  We  purchased  3  bulls  in  the  vear  1876 ;  shipped  them  from 
Kentucky  an«l  turned  them  in  with  our  Texas  cattle.  None  of  tnem  died  frxun  fever ; 
tbey  lived  and  did  well  for  several  years. 

We  have  handled  a  great  manv  cattle  fh>m  different  parts  of  Texas  and  other  States. 
We  have  brought  cattle  from  Louisiana,  Mississippi,  Mexico,  and  from  the  coast  of 
Texas  to  the  eastern  line,  and  from  several  counties  northwest,  and  mixed  them  with 
our  cattle  on  our  ranch,  and  have  never  known  of  any  disease  to  trouble  them.  We 
have  never  bad  such  a  disease  as  Texas  or  splenic  fever.  We  have  never  lost  any 
cattle  except  from  black-leg  or  starvation.  Our  opinion  is  that  the  Texas  fever  is  un- 
known in  our  native  Texas  cattle,  and  we  do  not  believe  they  are  capable  of  impart- 
ius  a  disease  they  do  not  have. 

Ifr.  J5.  B,  Barnardt  San  Antonio.^l  am  not  well  acqnainted  with  all  or  any  eon- 
siderable  portion  of  the  counties  named  in  your  circular.  I  am  weU  acquainted,  how- 
•▼er,  with  all  Southwest  Texas,  including  with  many  others,  Bandera,  Bexar,  Frio, 
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La  Salle,  Dimmit,  Maverick,  Zavala,  Medina,  Uvalde,  Kinney,  Kerr,  Kimble,  LUbo, 
3ia8on,  Meuaid,  Croohet,  Pecos,  Presidio,  Tom  Green,  Conono,  Blanco,  Hajs,  sn«! 
Comal.  1  have  known  several  parties  who  have  pnnmased  thorooghlired  balls  in 
Kansas,  Illinois,  Missouri,  Kentncky,  and  Iowa,  and  shinped  them  into  these  counties 
with  varied  experience.  Sometimes  nearly  all  have  died,  sometimes  none ;  generally 
there  has  heen  a  small  loss.  The  loss  in  former  years  has  been  much  larger  than  of 
lator  y««ar8.  When  a  loss  is  sustained  now  the  general  opinion  is  that  it  is  the  resriit 
of  bud  management  very  largely.  Our  own  experience  has  been  that  of  suooees;  aiii 
my  own  opinion  is  that  with  proper  care  shipments  of  this  kind  may  be  made  into 
any  one  of  the  counties  I  have  named  with  reasonable  security. 

1  have  known  but  three  instances  in  as  many  years  of  my  own  knowledge  of  tbt 
shipment  of  cattle  from  eastern  counties  of  Texas  into  the  counties  I  have  named, 
although  no  doubt  many  more  have  been  made.  From  those  within  my  immediate 
knowlMlge  no  harm  was  done  to  native  cattle,  and  great  benefit  was  apparent  to  the 
EaBtem  cattle. 

We  drove  4,000  from  Northern  Texas  (the  extreme  northern  portion  of  Texas)  to 
our  ranch  in  Uvalde  County,  and  neither  those  driven  there  nor  the  nativee  were  11 
anywise  injuriously  affected. 

This  section  ef  country  which  I  have  named  has  an  altitude  of  from  700  to  9,000 
feet  above  the  level  of  the  sea,  and  is  by  me  considered  the  healthiest  portion  of  the 
United  States  for  both  man  and  beast. 

There  has  not,  to  my  knowledge,  been  any  disease  among  the  cattle  in  this  seetioo 
during  my  acquaintance  with  it,  which  has  extended  over  about  fonr  years.  I  for- 
merly resided  at  Saint  Joseph,  Mo. 

Many  cattle  have  been  purchased  from  this  section  this  year  for  Colorado^  utdthoee 
buyers  have  nearly  all  told  mo  that  there  is  no  danger  £fom  cattle  driven  over  the 
trail  {torn  this  section. 

There  seems  to  be  an  almost  universal  belief  that  tliere  would  be  danger  from  oat- 
fle  which  had  been  shipped. 

I  am  of  the  opinion  that  the  counties  I  have  named  produce  entirely  healthy  eattle. 
and  quarantine  against  them  is  unjust  and  unnecessary. 

/>r.  George  B,  Johneton,  San  Antonio. — Our  secretary  has  handed  me  one  of  yosr 
circulars. 

"  Have  you  purchased  any  bulls  or  other  cattle  f " 

Tes ;  16  head  of  bulls  and  heifers  of  T.  £.  Miller,  of  Illinois.  They  were  Herefords. 
and  arrived  here  February  28,  ld85.  They  were  shipped  in  box-cars,  and  were  not  m- 
loaded  on  the  way.  They  began  to  sicken  April  20.  Five  died  from  fardlebonnd  or 
congestion  of  the  manifold.  All  were  sick,  some  very  low.  Eleven  are  now  well  and 
quite  fat.    They  were  taken  to  my  home  farm,  8  miles  out  from  San  Antonio. 

In  answer  to  your  second  question  I  would  say  that  Mark  Pruit,  of  Uvalde  County, 
Texas,  drove  400  head  of  stock  cattle  from  near  Houston  to  his  ranch  in  Uvalde  tvo 
years  ago.  I  Inspected  them  last  spring  (to  learn  how  such  cattle  do  here)  and  found 
they  hiM  no  fever,  and  had  given  no  disease  to  the  native  stock. 

Cattle  grow  larger  and  improve  greatly  by  the  change  from  Eastern  to  Western 
Texas.  The  above  stock  did  so  most  decidedly.  His  ranch  stock  and  mine  intermin- 
gle freely. 

BRAZOB  COUNTT. 

ff,  B,  Stoddardf  Bryan,^!  have  driven  and  shipped  3,000  to  4,000  head  of  cattle 
each  year,  for  the  past  eight  years,  from  this  county  to  Caldwell,  Kana.,  and  FMt 
Dodge.  No  complaint  ever  reached  me  as  to  the  cattle  being  diseased,  or  conimimi« 
eating  disease  to  other  cattle. 

BUBNXT  OOXJNT7. 

A.  B.  Jb/iftsofi,  jBtimst. — ^Noticing  your  published  address  to  the  citizens  of  manr 
counties  in  Texas,  I  take  the  liberty  of  answering  for  Burnet  Countv,  although  it  i* 
not  included  in  your  reouest.  We  have  an  elevation  of  about  1,500  feet  above  »r.i 
level,  with  a  broken  and  mountainous  surface,  and  numerous  streams  of  pure  water 
I  am  confident  that  it  is  as  healthftd  for  man  and  beast  as  any  other  point  in  the  Uni  tisl 
States. 

In  answer  to  your  inquiries  I  will  say  that  I  have  a  number  of  Durham  cattle  on  n:\ 
ranch,  some  of  them  thoroughbred  registered  stock,  and  none  of  them  have  ever  rhox^  . 
any  signs  of  disease.  I  have  driven  cattle  North  myself,  and  have  conversed  with  o  vt  - 
twenty-five  responsible  persons  who  have  driven  nerds  from  this  county  North,  nv  ! 
not  one  of  them  have  ever  known  of  any  disease  emanating  fh>m  thefr  cattle.  Ap  : 
there  never  has  been  an  instance  where  oomplaint  has  bem  made  against  our  catth-. 

CULT  OOUHTT. 

4fr.  W.  S.  Ikardj  ffenrUtta, — ^I  would  say  that  I  have  been  buying  cattle  from  Io7» 
Illinois,  and  Missouri  for  several  yean.   About  eight  yean  ago  I  bought  10  HtteforO 
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balls  from  Mr.  Miller,  Beeoher,  in  lUinoia;  7  died,  bat  I  think  this  wm  oaosed  by 
clnviag  through.  It  might  h»ve  been  the  resalt  or  fever.  In  1874  I  brought  10  Dnr- 
huins  from  Kentncky ;  lost  none ;  in  1883  I  broaeht  2  Hereford  balls  from  Miasoiirt 
iiiul  9  Darhams,  ilod  lost  none:  in  1884, 1  boncht  ^  Hereford  balls  from  Low  Hi^atin^^H, 
•if  Iowa,  and  2  half  Highland  Scotch,  none  of  which  died  daring  this  winter.  I  don't 
l»elieye  there  is  any  dagger  hero. 

OOLDCAN  ootTznrr. 

J/r.  iJ.  S.  Overall,  Cdlmum.— Referring  to  yoor  ciroalar  of  18th  of  April,  I  have  to 
-:iy  that  in  Jannary,  1884,  I  boaght  of  agent  of  Messrs.  A.  A.  Crane  &,  Co.,  Henry 
County,  Illinois,  25  cross-bred  Hereford  and  Durham  bulls.  They  were  immediately 
transported  to  my  ranch  in  this  county:  they  arrived  about  the  20th  of  the  mouth; 
were  tamed  into  feed-pens  with  native  onlls  and  otJier  cattle,  fed  on  milled  hay  and 
Mirghnm  (ragar-cane)  nntil  the  Ist  of  April,  when  they  were  turned  loose  in  pasture 
of  25,000  acres,  with  nearly  3,000  head  of  cattle.  Up  to  the  time  of  taming  tliem 
looRO  I  saw  them  two  or  three  times  each  day.  I  am  confident  I  never  saw  a  healthier 
or  more  thrifty  bnuch  of  cattle.  Several  months  after  this  my  hands  reported  two  of 
them  dead.  On  inspecting  them  one  was  foand  to  have  been  gored  bv  a  bull ;  the 
other  was  so  decomposed  that  I  conld  not  make  a  critical  examination  of  him.  These 
are  all  the  losses  I  met  with  daring  the  season*  If  any  of  these  cattle  were  affected 
with  Texas  or  splenic  fever  they  aU  recovered,  as  we  found  none  other  than  above  do- 
■oribed  dead,  and  saw  none  sick. 

I  have  purchased  several  hundred  head  of  cattle  in  Arkansas,  on  parallel  vrith  Little 
Roek,  and  transported  them  to  my  ranch  for  breeding  cattle,  and  nave  never  known 
a  case  of  Texas  fever  among  them. 

Mr,  3.  0,  CotUm,  Csitfsuia.— As  a  cattleman  of  Coleman  Conntj,  Texas,  I  ask  leave 
to  respond  to  yoor  circular  of  19th  nltimo: 

(1)1  have  not  brought  any  bolls  or  other  cattle  firom  north  of  south  line  of  Kansas, 
bat  several  cattlemen  of  this  county  have  boaght  such  Northern  bulls,  the  number  I 
don^  know.  I  have  repeatedly  made  inquiries  of  the  purchasers  of  such  bulls  as  to 
the  effect  of  the  climate  upon  them,  and  I  have  never  heard  of  one  dying  from  ao- 
eUmatisation  fever. 

(8)  Tes;  I  brought  over  700  head  of  cattle  from  near  the  Onlf  coast  of  Southeast 
Texas  to  this  county  in  June,  18d2.  These  were  pastored  along  with  the  native  cattle 
here,  and  not  one  of  the  latter  ever  died  as  the  resalt  of  this  contact,  so  fkr  as  I  know, 
and  no  disease  of  any  kind  occurred  to  any  of  the  cattle. 

Many  thousands  of  cattle  are  driven  through  this  county  annually  ftom  Southern 
and  Southwestern  Texas,  and  I  have  never  heard  of  any  disease  resulting  therefrom 
to  the  cattle  of  this  county. 

I  am  authorised  by  my  neighbor,  Mr.  Andrew  Young,  an  extensive  cattle-ownor  of 
many  vears'  experience  in  this  coonty,  to  make  the  foregoing  responses  to  your  ^- 
enlar  for  him  also. 

We  do  not  believe  that  cattle  fW>m  this  section  have  ever  caused  disease  to  Northern 
oattle,  and  we  consider  the  Kansas  quarantine  a  great  and  unnecessary  hardship  upon 
na.    we  trust  yon  will  be  able  to  grant  us  relic! 

C0XXXNG8W0BTH  0OX7NTT. 

Mr,  J,  John  Drew,  2^orih  Elm  Creek,— I  have  during  the  last  nine  years  been  engaged 
In  the  business  of  cattle  ranching  oik  the  open  prairie  and  in  inclosed  pastures  in  South- 
western Kansas,  the  Indian  Territory  (tnat  portion  Just  east  of  the  one  hundredth 
meridian  and  north  of  the  thirty-sixth  parallel),  and  that  portion  of  Texas  as  indi- 
catc<l  by  the  heading  of  this  letter,  which  lies  Just  west  of  the  one  hundredth  merid  inn, 
with  the  thirty-sixtn  parallel  running  right  through  the  center  of  one  pasture.  This 
experience,  and  it  is  one  that  has  been  dearly  purchased,  has  proven  to  me  that  thore 
Ib  danger  from  the  Spanish  fever  with  cattle  coming  from  that  portion  of  our  St  a  to, 
say  south  of  the  thirty- third  parallel.  Under  no  ciroufnstances  would  I  permit  any 
cnttle  from  a  region  south  of  the  above  line  to  get  near  enough,  or  into,  my  pasture, 
so  that  there  would  be  a  liability  of  any  of  my  cattle  grazing  or  watering  whore  t))ey 
had  been,  until  at  least  after  a  frost. 

We  buy  every  year  some  Southern  oattle,  but  we  always  hold  them  out,  under  close 
herd,  until  after  first  frost. 

COOKS  COUKTT. 

Mr  J,  G,  Witherepoon,  Gakiei9iUe,—Jn  answer  to  the  first  question  asked  by  yon  in 
yonr  communication  through  the  papers,  I  will  say  that  we  bought  and  put  on  our 
ranch  in  Hardeman  County  73  Hererord  and  Shortnora  bulls  this  spring.  We  were 
enconiaged  to  do  this  firom  the  fisct  that  our  neighboring  ranchmen,  Forsyth  Cattle 
Company,  hara  bean  bnjing  bnlla  from  the  same  partiea  we  boaght  from  in  the  Btato 
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of  Ulfnoit  for  two  or  thzeo  years,  and  fhey  have  lost  very  few,  if  any,  frmn  Texa»  or 
aoclioiatlzatioD  fever.  There  hare  been  no  cattle  turned  in  onr  range  from  Soutlwni 
or  Son th western  Texas,  so  we  cannot  answer  yoor  second  qnestion.  bni  will  say  that  ws 
lost  cattle  in  1883  from  driving  on  the  trail  behind  Southern  cattle,  and  from  contact 
with  thorn,  with  the  disease  known  as  Texas  fever.  Daring  last  season  onr  neigh- 
bors in  Cottle  Connty  lost  cattle  in  the  same  way,  and  for  this  reason  we  would  be 
afraid  to  torn  Southern  or  extreme  Sontliwestem  cattle  among  ours  on  the  range. 
However,  we  believe  that  no  cattle  raised  or  heI4  one  vear  north  of  the  Texas  Pacific  or 
west  of  the  Houston  and  T^as  Central  Railroad  are  liable  to  sri  ve  the  disease  known 
as  Texas  fever  to  onr  cattle  (in  Pan-handle)|  or  to  cattle  in  Uie  State  of  Kansas,  or 
in  any  of  the  Korthwestem  Territories. 

Mr.  J.  M,  Lindtepf  GaisMvil/s.— On  three  occasions  I  have  shipped  blooded  bnlls  ard 
heifers  from  Missonri  and  Illinois  to  this  count j  (Cooke)  and  lost  none  of  them,  h 
the  faU  of  1683  I  bronght  in  from  Tennessee  40  head  of  Shorthorns.  I  lost  6  of  thi^ 
in  the  snromer  of  1883.  In  the  fall  of  1683  I  bronght  in  30  head  from  the  same  pla*.^ 
and  lost  8  of  them  In  the  summer  of  1884.  I  have  known  of  a  jcreat  many  cattle  that 
were  driven  and  shin|)ed  from  eastern  counties  in  Texas  to  Cooke  and  sorronndiQ; 
oounties,  or  into  the  Indian  Territo^.  I  have  known  native  cattle  in  theee  coontie» 
affected  by  reason  of  these  Eastern  Texas  cattle  being  grazed  and  ranged  with  theoL 

ifr.  S.  mthertpoanf  Oaiiie9vil/s.-*We  ranch  in  Hardeman  Connty.  In  answer  to  juni 
first  question,  I  will  say  that  wo  bought  76  Hereford  bnlls  from  Mr.  Gregory,  of  the 
firm  of  Gregory,  Cooley  &  Co.,  of  Chicago,  live-stock  commission  firm.  Tlie  bulla 
were  bred  by  Idr.  G.  on  his  fium  near  Chicago ;  were  shipped  to  this  county  (Cooke)  in 
December,  and  carried  firom  hers  to  the  ranch  in  April  last.  None  of  them  have  died 
00  (kr.  Our  neighbors  have  been  buying  blooded  bulls  from  the  Eastern  States,  pnn- 
cipally  from  Illinois,  Missouri,  Kentucky,  and  Tennessee,  and  have  had  good  lock  with 
them.  However,  I  wish  to  say  that  I  do  not  believe  tnat  aocliniatisation  fever  baa 
anything  to  do  with  it,  or  is  in  any  way  connected  with  Texas  or  splenic  fever.  Any 
oattle  transferred  from  one  county  to  another,  and  more  particularly  from  a  nortben 
to  a  southern  connty,  are  liable  to  die  with  acclimatisation  fever,  while  no  eattle  wets 
ever  known  to  die  of  Texas  or  splenic  fever  unless  they  have  come  in  contact  with 
Southern  or  coast  oattle,  or  have  oeen  driven  across  or  on  the  trail  with  them.  Wa 
have  never  known  oattle  fh>ro  onr  country  (Northwest  Texas)  to  give  Texas  fever. 
Have  never  had  Southern  cattle  thrown  with  onrs  on  the  range,  bnt  have  had  cattk 
to  die  from  contact  with  Southern  herds  on  the  trail.  We  tuink  the  Texas  Paeifie 
Railroad  a  safe  line  from  which  oattle  can  be  oarried  North  without  danger  of  impart- 
ine  fever. 

Mr,  J,  B,  8U»€M,  G^aiaeteins.— -No  danger  of  cattle  driven  from  north  of  Tezaa  Pacific 
Railroad,  and  weal  of  Misaooxi,  Kanaaa  and  Texas  RalXioad  giving  Northam  oatUi 
Texas  fisvar. 

DONXJBT  COlTKTTt 

Jiff.  •Taaist  H,  Parllw,  CZorsNAm.—In  reply  to  your  circular  letter,  I  will  state  that 
this  countv  is  in  the  Kansas  quarantine  grounds,  which  extends  In  this  vioinity  to  sa 
altitude  of  about  2,000  feet  or  nigher.  Almost  all  the  cattle  In  this  quarantine  ground, 
{.  s.,  bounded  on  the  east  by  the  one  hundredth  meridian  and  south  by  latitade  34, 
are  fust  like  Kansas  oattle,  snbiect  to  the  contagion  of  splenic  or  Texas  fever,  and 
many  die  from  crossing  and  feeding  on  the  trail  uMd  by  coast  and  Middle  Texas  cat- 
tle, Just  as  Kansas  cattle  do. 

I  have  talked  with  Mr.  Charles  Goodnight,  one  of  the  best  posted  cattlemen  of  the 
Pan-handle  of  Texas,  and  he  thinks  the  cattle  native  of  Andrew,  Baylor,  Callahan, 
Cottle,  Fisher,  Greer,  Hardeman,  Haskell,  Howard,  Jones,  Kent,  King,  Knox,  Mart  in, 
Mitchell,  Nolan,  Scurry.  Shackelford,  Stonewall,  Throckmorton,  Taylor,  and  Wil- 
barger will  not  transmit  fever  to  the  cattle  in  this  locality,  which  is  practically  tb^ 
same  as  Kansas.  Mr.  Goodnight's  herd  is  Durham  and  graded  Durham.  He  will  nvt 
admit  cattle  to  mix  with  his  herd  without  a  thirty  dayer  quarantine  of  all  cattle  frvzc 
a  lower  altitude  than  about  1,000  feet  above  sea-leveL 

Mr.  Goodnight  further  states  that,  from  practical  experience  on  the  trail  with  cat- 
tle that  were  Known  to  transmit  the  fever,  there  Lb  no  danger  to  Colorado  or  West«r& 
Kansas  cattle  if  the  coast  or  Middle  Texas  cattle  are  taken  on  foot  through  a  high  alti- 
tude, say  of  3,000  feet  above  sea-level,  or,  in  other  words,  the  high  altitude  of  the  Pan- 
handle of  Texas  will  prevent  the  transmission  of  the  mver  diuing  the  time  it  takc^ 
to  drive  abont  250  milea. 

WBMXR  OOUXTTt 

iff.  Johm  AtFr^jff  St^hmvHle,^ln  answer  to  your  oommnnieation  of  April  9S|  I  will 
say  that  I  have  brouffht  and  known  of  being  bronght  to  this  county  €8  head  of  Sborthora 
eattis  from  north  of  the  line  yon  speak  of  in  your  eommonieation«  In  tha  yaar  lr€7 
the  Broington  Bros,  bioaght  94  head  of  oattle  frtim  Northwevteni  BUiialat  17  iMilea^ 
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and  7  bnUs,  and  in  tbe  year  1883  J.  M.  Bruiogton,  of  this  county,  bronght  34  head 
firom  tbe  same  State,  10  balls  and  24  beifon,  and  in  1884  G.  W.  Gentry  and  myself 
boQgbt  4  bead  tbat  were  shipper]  from  Kentucky.  Out  of  the  lot  brought  here  in 
1867  bv  Bruington  Bros.  4  died  from  aoclimatiBatlon  ferer.  I  snnpoee  out  of  the  lot 
bronght  by  J.  M.  Bruington  (34)  tb^ee  died,  not  of  feyer,  bnt  I  think  from  blaokoleg. 
Out  of  the  69  head  brought  here  only  4  head  have  died  of  the  ferer. 

In  answer  to  the  second  question,  there  have  been  a  great  many  cattle  brought  to 
this  county  from  Eastern  Texas  in  all  seasons  of  the  year,  and  such  a  thing  as  the 
cattle  from  that  county  imparting  disease  to  our  cattle  here  was  never  heard  of,  so 
for  aa  my  kuowledj^e  extends. 

I  forgot  to  uientiun,  in  answer  to  your  first  question,  that  the  cattle  of  J.  M.  Bru- 
iiif;ton,  brought  here  from  the  North,  have  been  running  in  the  same  pasture  with 
native  cattle  ever  since  they  have  been  here,  and  both  the  native  and  Northern  cattle 
are  perfectly  healthy. 

Mr.  J.  If,  ffymatit  Stiphenvilh. — ^In  answer  to  your  first  question,  I  will  say  that  I 
know  of  about  100  Durham  cattle — mixed  bulls  and  heifers— that  were  introduced 
into  Erath  County,  and  that  only  a  very  few  have  died,  not  over  7  per  cout.  It  is 
very  problematical  whether  any  died  except  from  careless  handling  and  want  of  proper 
feed  and  shelter. 

I  know  of  no  Eastern  Texas  cattle  being  Introduced  into  tbis  county,  and  have 
beard  of  no  trouble  from  this  source. 

ML  PASO  coumnr. 

Mr.  Loni$  J}\  ICvanHf  Canip  Rioe.-^lti  answer  to  your  first  (jnestion,  I  have  to  say  tbat 
If  together  with  ray  immediate  neighbors,  imported  from  Kansas  the  1st  of  April  last 
GO  bend  of  Hereford  and  Shorthorn  bulls,  and  none  of  them  have  died  so  far.  Also 
my  friend,  Mr.  0.  T.  Newman,  whose  ranch  is  located  in  the  eastern  part  of  this 
connty,  imported  from  Missouri,  some  two  years  ago,  a  lot  of  Durham  bulls,  and  lost 
none. 

In  answer  to  the  second  qiioRtion,  I  would  say  that  in  May,  1884, 1  shipped  470  head 
of  cattle  from  Gonsales  Comity  to  this  place,  and  drove  them  from  here  to  my  ranch, 
25  miles  below  here,  on  the  Uio  Grande,  and  during  the  month  of  July  some  50  beiul 
or  more  of  the  uaiive  cattle  (with  which  those  shippcil  had  come  in  contact)  died. 
My  neighbors  pronounced  it  Spanisli  fever. 

Mr,  J,  C.  lieaUjf,  El  Paso.— Your  circular  at  hand.  The  counties  named  therein  are 
exempt  from  what  is  known  as  Texas  fever ;  but  cases  have  come  under  my  observa- 
tion where  cattle  have  been  driven  fVom  the  extreme  southern  part  of  tbe  State,  and 
have  transmitted  the  disease  to  cattle  located  on  the  ranges.  8o  far  as  my  observa- 
tion has  gone  Texas  fever  is  confined  to  cattle  in  the  extreme  southern  part  of  the 
State.  Bulls  brought  from  north  of  tbe  south  line  of  Kansas  require  to  be  brought  in 
when  young,  and  if  properly  taken  care  of  are  all  right.  They  are  safer  in  this  part 
of  the  8tate  than  if  taken  farther  east  where  the  elevation  is  not  great. 

FRIO  COUNTY. 

Mr.  Jam€t  8pwd,  Moore  8laiion.^l  will  state  that  I  have  driven  cattle  to  Kansas 
since  1870,  and  by  the  commingling  of  the  cattle  from  Southwest  Texas  with  other 
animals  they  have  never  taiteu  any  diseases  from  them.  I  also  notice  that  the  county 
to  which  I  belong  is  not  included  in  your  list. 

My  brother,  8.  G.  Speed,  has  shipped  cattle  from  Lebanon,  Ky.,  and  has  the  same 
oattle  in  Frio  County.  He  lost  some  on  the  first  shipment,  bnt  none  on  tbe  last  ship* 
ment.  I  cannot  see  how  this  is  so  in  regard  to  Texas  cattle  breeding  disease  when  no 
sncb  thing  has  ever  been  discovered  in  Texas  oattle.  A  great  many  people  in  my 
connty  have  become  educated  to  citizenship,  and  still  more  of  them  believe  that  the 
General  Government  should  control  commerce  between  the  States  that  belong  to  the 
General  Government. 

GRAYSON  COUNTY. 

Mr,  Josyh  Clymer^  Sherman.— I  have  to  say  that  I  purchased,  in  tbe  fall  of  1883, 
18  head  of  thoroughbred  Shorthorn  oattle  in  Kentnoky ;  transported  tbe  same  to  this 
connty  by  steamboat  and  railroad.  In  the  lot  I  baa  13  heiiers  and  6  bulls ;  sold  4 
bnlls  and  1  heifer.  I  still  own  12  heifers  and  I  bull.  All  the  heifers  have  been  bred 
and  now  have  calves.  None  ever  showed  any  symptoma  of  disease  whatever.  Our 
prairie  grass  has  given  them  a  rapid  growth. 

aOJSZAIMB  COUNTY. 

Mr.  J.  S.  WiUmtf  TfasMsr.-^In  answer  to  the  question  asked  I  would  respeotfblly 
■ay  that  last  year  we  shipped  to  Presidio  County  (which  Joins  Tom  Green  and  Peoos 
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Conn  ties)  cattle  from  Waelder  and  from  Bee,  Live  Oak,  and  Goliad  Conn  ties  in  the 
spring,  snmmer,  and  fall  of  last  year  (1884),  and  we  have  had  no  dieeaae  of  any  kiu<2 
whateTer  np  to  the  present  time.  The  cattle  are  doing  finely  and  have  always  been 
healthy.  I  also  shipped  from  the  oonnties  of  Live  Oak,  Nueces,  Bee,  and  Gonzmles  to 
Wichita  Gonnty  some  3,000  head  dnring  the  months  of  April,  Julv,  Angoat,  and 
October,  1884.  I  never  had  one  sick  nor  did  they  ever  affect  anv  of  the  native  cattle 
there.  I  have  some  bnlls  broneht  from  Ohio  to  Wichita  which  have  never  been  sick. 
One  of  my  neighbors  In  Presid^  Gonnty  sihipped  from  Ohio  some  30  Hereford  boUs^ 
which  weie  imh  onx  native  cattle  and  nave  never  been  aiok. 

HABRIS  OOXTKIT. 

Mr.  0.  B,  Cox,  Boutton.^ln  reply  to  the  inclosed  reqnest  for  Information,  whilst  my 
cattle  and  the  cattle  belonging  to  the  members  of  the  Live  Stock  Aseuciation  of 
Southeast  Texas  are  all  ontsiae  of  the  counties  named  In  your  circular,  yet  believing 
information  of  the  fullest  character  is  what  yon  desire,  I  will  give  you  such  informa- 
tion as  I  can  personally  vonoh  for.  I  have  3  thoroughbred  bulls  ( natives),  all  well 
and  thrifty,  with  scarcely  any  care  of  feed  except  what  they  get  on  the  range. 

Mr.  L.  Winston  and  Mr.  W.  I.  McNeel.  who  reside  In  Matagorda  County,  each,  a 
nnmber  of  years  ago,  bonaht  a  thoronghored  Durham  bull  that  did  exoeeilingiv  we\\ 
and  lived  many  years  witnout  special  care.  Theee  bnlls  were  imported  from  Kansas, 
while  Mr.  J.  I.  Sarcent  bought  at  the  same  time  and  from  the  same  place  aeveral 
Dnrhams,  all  of  which  died  In  a  few  years ;  all  of  these  oarties  are  netffhbors.  About 
tbn«  years  ago  a  neighbor  of  mine  moved  1,650  head  oi  cattle  from  Brasoria  County 
to  Crosby  Conntj.  Thev  have  done  exceedingly  well;  have  had  no  disease,  nor  have 
they  imparted  disease  of  any  character  to  other  cattle.  Mr.  John  Duncan  bonsfat  in 
Brasoria  and  Matagorda  Counties  some  1,200  cattle  which  he  located  In  CrMby 
Gonnty.  They  have  been  very  thrifty  and  healthy  ever  since,  and  have  not  Infected 
other  cattle.  The  cattle  of  Southern  and  Southeast  Texas  have  never,  as  yet,  been 
subject  to  disease,  so  far  as  my  knowledge  and  experience  go,  and  I  have  been  engaged 
in  the  bnsinesss  as  a  specialty  for  cwenty-flve  years. 

Mr,  C.  C.  OibbB,  Bou$ton,^AB  a  representative  of  sonthweetem  railroad  intareste  I 
take  this  occasion  to  express  to  yon  onr  thanks  for  the  consideration  which  yon  have 
shown  to  the  cattle  intoreste  of  Texas  in  the  issuance  of  your  recent  circular  asking 
questions,  which,  if  properly  answered,  will  enable  yon  to  determine  officially  the 
non-infected  portions  of  Texas.  This  is  a  matter  of  national  importance,  for  the  rea- 
son that  the  tendency  of  the  cattle  bnsiness  is  to  use  onr  Southern  ranges  for  nnrseiy 
mnnds  and  the  Northern  ranges  for  maturing  grounds.  It  is  true  tnat  the  line  as 
drawn  practically  proscribes  the  larger  portion  of  business  tributary  to  onr  road,  but 
I  consiaer  this  inexorable^  and  while  for  the  present  it  may  militate  against  onr  in- 
terests, in  the  long  run,  I  hope  and  think,  it  may  redound  te  onr  benefit,  believing 
that  in  the  event  of  onr  moving  coast  cattle  to  Northern  climates,  should  there  be  an 
outbreak  of  disease^  it  would  simply  ostracise  business  from  certain  sections  for  a 
long  time  to  come.  I  confidently  expect  that  the  railroads  having  connecting  lines 
from  Texas  to  the  Northern  ranges  will  move  considerable  yonng  cattle  every  year 
from  Texas.  While  the  movement  this  year  will  be  necessarily  light,  owing  to  the 
nnnecessary  restrictions  that  have  been  placed  by  the  Northern  quarantine  oflBclal^ 
we  will  identify  ourselves  with  the  movement,  and  condnct  it  In  such  a  satisfactory 
manner  as  to  lead  to  its  continuance.  We  realize  the  fisct  that  this'  movement  can 
only  be  made  a  success  by  throwing  such  restrictions  around  it  as  will  protect  North- 
ern native  cattle  from  all  possible  danger  of  fever,  and  we  therefore  greatly  appre- 
ciate the  position  yon  have  taken  in  the  premises.  The  interesta  of  the  railroads  are 
identical  with  the  interests  of  the  cattlemen.  We  receive  in  freight  on  an  average 
about  one-fifth  of  the  price  of  the  cattle  that  are  marketed,  and  therefore  the  couAid- 
eration  which  yon  have  shown  for  onr  interests  is  a  recognition  we  deeply  appreciate. 
It  shall  be  onr  aim  to  extend  to  yon  onr  most  earnest  support  in  every  way  puasible 
for  the  promotion  of  your  interest  as  well  as  that  of  the  general  pnblio. 

JACK  00I7KTT. 

Mr,  J,  W,  CoZfffoa,  Gfsrtnrilet.— My  attention  has  been  called  to  a  circular  Issued  by 
yon,  asking  information  regarding  the  so-called  Texas  fever  within  the  bonlera  of 
certain  counties  enumerate.  As  secretary  of  the  Young  Company  Cattle  RaiMrs* 
Association,  I  will  answer  for  the  counties  of  Tonng,  Jack,  and  the  southern  part  of 
Archer  and  Clay. 

First.  There  have  been  numerous  importations  of  blooded  stock,  inolnding  Dui^ 
hams,  Herefords,  PoUed-Angus,  Holstein,  and  Jerseys  to  the  connties  6pf«ifi«Mi  by  me, 
and  while  some  showed  slight  symptoms  of  accllmatiEation  fever  the  majority  went 
throuffh  without  any  viaLbb  altesation,  and,  ao  te  as  my  intematian  ieaohe%  i 
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Second.  Thoro  bas  been  no  disease,  witbin  tbe  bonnes  spec! lied  by  me,  caused  by 
the  iotroduction  of  cattle  from  the  westeini  conntiee  of  Texas.  But  tbere  was  a  very 
peculiar  and  (atal  disease  prevailing  last  fall  and  winter,  and  by  well-posted  parties 
it  was  attributed  to  the  introdnotion  of  oattle  from  Louisiana,  Florida,  and  Mis- 

Lastly.  I  think  that  a  careful  and  unbiased  iuTestiffation  of  the  so-called  Texas  or 
Bplcnic  fever  will  establish  the  fact  that  it  is  oonflned  principally  to  the  Gulf  coast 
and  oiljoining  counties,  and  is  as  prevalent  in  the  other  Gulf  Statfs  as  in  Texas;  and 
forthemiore,  that  the  northern  and  northwestern  part  of  Texas  is  as  free  from  the 
disease  as  any  of  the  Korthem  States  or  Territories. 

jmkmjbT  COUNTT. 

Mewrt.  WoadhuU  Broihera,  Spoffard.— In  reply  to  your  inquiries,  we  would  most 
respeotfnlly  state  that  we  have  made  some  direct  pnrtbases  and  shipments  of  bullsl 
heifers,  stalliona,  Jacks,  horses,  and  rams  from  north  of  the  south  hue  of  Kansas,  ana 
brought  them  direct  here  to  this  ranch  for  our  own  purposes  and  for  sale. 

Our  6r8t  purchase  from  the  country  near  Kansas  Citv  waa  in  October.  1882,  and  con- 
sisted of  3  tine  stallions.  3  Jacks,  and  4  bulls.  All  of  this  shipment  li'^ed  here  and 
did  remarkably  well.  Ttie  bulls  are  still  alive,  except  one  that  got  killed  on  the  rail- 
road last  summer.  I  saw  one  of  them  on  the  range  to-day ;  he  is  fat  and  fine  aa  any 
ball  I  ever  saw.  that  ran  out  loose,  in  any  of  Norui  western  States. 

Oor  second  snipm(»nt  from  the  country  near  about  Kansas  City  was  in  June,  1883^ 
consisting  of  12  stallions  and  2  Jacks,  all  of  which  have  done  well  and  given  entire 
satisfaction. 

Onr  third  shipment  from  about  the  same  section  was  in  November.  1883,  consisting 
of  51  rams,  18  bulls,  and  6  heifers.  This  stock  all  did  ver^  well,  ana  only  one  of  the 
heifers  died,  and  that  was  not  until  a  very  hot  day  the  following  summery  she  was 
Tery  fat  and  died  soddenly  before  we  could  give  her  proper  oare  and  attention. 

Our  fourth  and  last  shipment  from  about  the  same  locality  was  in  March,  1884, 
consisting  of  10  bnlls,  3  stallions,  and  2  geldings.  We  never  have  lost  a  single  horse 
or  Jack  tn  any  shipment.    Of  the  above  10  bmls  some  of  them  became  a  little  siok 

rn  the  approach  of  warm  weather,  probably  produced  by  tbe  sudden  chanse  from 
cold  weather  In  Missouri  to  the  warm  weather  here.  However,  they  all  recov- 
ered except  2  that  died,  thus  showing  that  the  fall  season  is  the  best  time  to  bring 
oattle  from  the  North  here.  We  have  also  made  frequent  purchases  of  fine  sheep 
from  Vermont  and  other  States,  and  sustained  very  light  losses  in  acclimating  same. 

We  have  purchased  cattle  from  the  central  portion  of  Texaa  and  had  them  deliv- 
ered here  in  the  spring  and  summer  months.  Far  from  becoming  in  any  manner  sick, 
they  aU  began  to  improve  immediately  after,  and  within  twelve  months  fW>m  the  time 
they  arrivM.  here  tiiey  looked  so  much  better^  larger,  and  like  an  entirely  different 
lot. 

We  also  have  a  herd  of  cattle  brought  here  from  Mexico.  Not  a  single  one  of  them 
has  died  from  fever  or  any  other  sickness.  We  have  very  frequently  seen  cattle 
frem  Eastern  ond  Southeastern  Texaa,  also  from  Louisiana  and  Alabama,  brought  to 
this  section  of  the  country,  and  never  saw  or  heard  of  a  single  instance  of  fbver  or 
anything  of  the  kind,  but  on  the  contrary,  all  the  cattle  seemed  to  take  a  flresh  start 
immediately  after  arrival  here,  grow  out,  and  Improve  wonderfully;  even  aged  oat- 
tle seem  to  change,  spread  out,  and  grow  larger. 

Some  men  have  made  a  very  successful  business  by  buying  oattle  oheap  in  Eastern 
Texas  and  Louisiana,  bringing  them  out  here  to  Western  Texas  fer  a  year  or  two  to 
fatten  and  grow  out.  then  selling  them  again  at  greatly  advanced  prices.  Such  a 
thing  aa  fever  or  sicKuess  among  them,  or  any  other  native  cattle,  is  entirely  un- 
known and  unheard  of  here. 

The  prohibition,  a  barrier  placed  upon  Texaa  oattle  this  year,  haa  ii^ured  our  State 
millions  of  dollars. 

Last  year  we  sold  our  yearling  eteera  at  $13  here  at  the  ranoh :  now  we  are  only 
ofiered  Vi  for  the  best  ones.  Many  piBOple  who  only  have  common  stock  are  compelled 
to  sell  them  for  $6  each,  in  order  to  prooure  money  to  buy  the  neoeeaariea  of  life. 

KARMKS  C0X7NTT. 

Mr,  W.  O.  Butter,  Belena.— In  reply  to  yours  of  April  26, 1  would  say  that  I  have 
PiirohoMed  several  cattle  that  came  from  north  of  the  south  line  of  Kansas^  and  I  have 
luHt  none  by  acclimatization  fever.  I  don't  know  of  any  disease  occamng  amongst 
tbe  cattle  of  the  northern  counties  by  Southern  Texas  oattle  being  driven  and  grazed 
on  the  aaooe  nuige  in  any  month  of  the  yaar. 
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LAMPAflAB  OOUHTT. 

Mr.  W,  L  MoCauslandt  Lampa$a$.—'W^  bought  tip  last  April,  and  turned  over  t* 
Cii])t&in  C.  C.  Huwet,  of  the  firm  of  Miles,  Strevell  &  Howen,  of  Miles  City,  Montans 
Territory,  about  2,000  head  of  voung  cattle  of  this  county.  Ho  carried  them  through 
on  the  trail  to  their  ranch  in  Montana  Territory,  and  tamed  them  loose  with  their 
native  cattle,  and  all  have  done  well--so  they  report. 

AIsc,  laat  May,  I  started  ttom  here  with  2,500  head  of  cattle,  cows,  yearlings  and 
two-years  old,  on  rail  to  Valentine,  Nebr.,  at  which  point  (Valentine)  I  threw  into 
the  Tezad  herd  400  head  uf  cattle,  raised  Just  north  of  and  shipped  from  Memphis, 
Tenu.,  many  of  which  were  Dnrham  cattle.  We  drove  the  whole  herd  of  2,900  beail 
through  from  Valentine,  Nebr.,  to  Miles  City,  Mont.,  a  drive  of  500  miles,  in  May, 
June,  and  July,  being  sixty-five  days  on  the  trail.  On  the  2dth  of  July  I  tamed  them 
over  to  Henry  Tesler  and  to  Frank  Westervelt,  of  Miles  City.  There  were  no  sick 
cattle  (torn  any  cause  f!rom  beginning  to  end.  Tesler  writes  me  they  ha^e  done  ez> 
ceedingly  well. 

Also,  our  herds  got  mixed  somewhat,  in  Ketraska,  with  Missonri  herds,  and  wer« 
together  during  the  sixty-five  days'  drive.  Tlio  Missouri  cattle  were  Irom  north  uf 
.  the  Missouri  River.  No  sickness  resulted  from  the  minghne  of  the  betds,  as  all  my 
men  will  testify.    I  lost  some  cattle  on  the  cars,  tiut  it  was  m>m  trampling,  Ac. 

Me88r$.  H,  t  Bill,  J.  P.  Bigains.  W,  R.  mtHamion,  and  IF.  /.  McCaMSland,  Urn- 
paatu.—lu  the  fall  of  1874  and  linb,  Mr.  Thomas  Sparks,  of  Lampasas,  broaxht  tothti 
county  44  head  of  Durham  cattle  from  Colorado,  and  distribated  them  as  follows  To 
JohnTownsen,  Wat.  Smith,  T;fibrd  Bean,  He4ii7  Hill,  and  to  others,  and  many  of  ths 
issue  of  these  cattle  are  scattered  thrungh  this  and  adjoining  counties.  Of  these  cat- 
tle a  few  were  cows  and  the  balance  yoarlii.gs.  These  all  lived  except  9  bead,  irhich 
died  a  short  time  after  reaching  the  State.  Some  were  sick  when  tney  reached  thii 
oounty,  and  nearly  aU  that  died  were  grown  cattle.  They  held  their  heads  down, 
their  ears  drooped,  had  high  fever,  breathed  rapidly,  nrtne  highly  ooloted.  and  their 
bowels  constipated.  They  seemed  to  want  to  keep  their  heads  in  the  shaae.  I>ath 
followed  in  a  week  or  ten  davs.  They  were  shipped  by  rail,  and  were  ex|KMed  to  *he 
sun,  which  was  qnite  hot;  the  young  stock  did  nut  snffer  as  much  as  the  grown  eat- 
tie.  The  sickness  mav  have  come  fitiUi  the  great  change  of  climate,  the  want  of  roiB- 
oient  water,  and  the  disoomfGrts  incident  to  rail  transportation. 

Mr.  Henry  Hill,  of  Lampasas,  has  been  dri  vtng  large  herds  of  cattle  fyom  this  and 
adjoining  counties  since  1871,  and  distributing  them  throngh  Kansas,  Colorado,  and 
Wyoming  Territory,  turning  them  out  with  nativ^e  and  other  cattle  of  these  eoan> 
tries,  ana  he  has  never  known,  during  that  time,  any  bad  results  to  fhllow.  Mr.  Hill 
has  sold  to  the  followins  parties:  Batey  Bros.,  Denver.  Colo.;  Sanfbrd  Cattle  Com- 
pany, Plattville,  Colo. ;  van  Buskirk.  Catlin,  Colo.,  ana  to  others. 

MTr  Thomas  Sparks,  above  referrea  to,  has  large  cattle  interests  in  the  northwest, 
and  has  driven  througli,  on  the  trail,  with  like  results.  Mr.  J  Pink.  Hlggins  and  John 
Townsen,  both  of  Lampasas,  say  the  same  thing,  to  wit :  "  That  the  cattle  carried 
northwest  bv  them  from  this  county  have  never,  to  their  knowledge,  oarried  with 
them  any  infectious  disease.'' 

Mr.  Lee  A.  Masty,  then  of  Lampasas,  but  now  of  Kansas  Citv,  Mo.,  in  18S0,  brougbt 
30  or  40  head  of  young  Durham  cattle  to  this  county  from  Dallas,  Tex.  These  cattle 
had  all  been  recently  shipped  from  Kentucky.  They  nearly  all  lived  and  did  well. 
Indeed,  we  do  not  know  ci  any  loss. 

Mr.  William  Williarason,  of  the  firm  of  Brown  &  Williamson,  of  Lampasas,  an  ex- 
tensive stockman,  says  he  has  known  cattle  to  *je  brought  from  the  western,  sruth- 
em.  eastern,  and  northern  counties  of  the  State  to  tLTs  county,  and  that  they  did 
well,  showing  no  evidence  of  receiving  or  commnnlcating  any  sickness.  And  also, 
that  cattle,  especially  those  from  the  east  an  1  south,  on  account  of  better  feed,  wen 
more  thriving  and  became  fatter  the  farther  north  they  went. 

ICATAOORDA  GOUMTT. 

Mr,  A.  jET.  Pierce,  FamoKo  Orande,^!  have  been  as  fhmiliar  and  probably  as  well  sc- 
ouainted  over  Texas  as  any  man  in  it,  having  imported  as  many  as  80  Northern  bolls 
from  Kentucky  and  Missouri  at  a  time,  of  which  I  lost  from  33  to  50  per  cent,  of  ev^ry 
lot  brought  in,  and  while  I  live  in  the  coast  region  of  Matagorda  and  Wharton  Coun- 
ties, win  state  that  Northern  bulls  die  oftener  with  us  than  in  any  of  the  ooobtid 
named  in  your  circular,  and  onr  cattle  driven  from  Eastern  Texas  to  the  coautiM 
named  do  not  contract  aisease  at  all,  and  cattle  from  those  cnnntiee  do  not  die  wbes 
brought  to  us.  Every  man  has  his  own  theory  as  regards  Texas  fever.  I  know  tbert 
is  such  a  disease,  but  not  to  such  extent  as  reported ;  the  cry  is  raised  for  eelf-iatsi- 
est,  and  it  will  regulate  itself  in  the  next  eighteen  months.  Texas  fever  Iscaased  b^ 
yond  a  doubt  from  handling  stock  badly-^late  in  the  season,  when  the  weather  is  is* 
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hot  and  water  scarce.  If  they  do  not  have  it  this  season  they  need  not  ftar  it  again 
for  the  next  five  yearSi  as  the  cattle  going  North  this  season  are  starting  later,  by  00 
days,  than  nsual. 

MITCHHLL  COUKTT. 

Mr,  A»  P,  Bush,  Colorado.^rl  have  not  honght  any  bnlls  ftom  noith  of  tho  south 
line  of  Kansas,  bat  many  have  been  brought  to  this  section  of  the  country  duriiij; 
this  season.  McWilliaois  &  King,  out  oi  32  bought  in  Febmaryi  have  lost  onu 
(located  iu  the  southern  part  of  the  county).  M.  Z.  Smisson,  in  Tom  Qreen  County, 
lost  3  out  of  38.  aud  others  have  bad  more  or  less  losses,  but  as  far  as  my  obserratiou 
and  investigation  has  gone,  bulls  brought  here  at  a  season  of  the  spring  when  they 
can  get  fresh  and  tender  grass,  have  shown  lighter  losses  than  when  brought  during 
the  winter.  The  bulls  that  have  died  have,  as  a  rule,  not  come  in  contact  with  na- 
tive cattle.  I  do  not  Ituow  of  auy  cattle  brought  from  Eastern  Texas  and  turned 
loose  In  the  counties  named  in  your  circular. 

Mr.  B,  M,  CatUti,  Co1orado,^ln  reply  to  yours  of  the  26th  instant  I  will  say  that  I 
have  no  personal  experience  in  handling  Eastern  or  Southern  Texas  cattle  in  the  coun- 
ties nortn  and  south  of  Brown  County.  I  purchased  a  few  three-fourths  bred  Here- 
fords  in  Ohio  this  spring,  and  have  had  them  on  the  ranch  in  Tom  Green  County  for 
two  months.  As  yet  none  of  them  has  shown  any  symptoms  of  sickness  or  acclima- 
tization fever. 

I  do  uot  know  of  a  case  where  Southern  or  Eastern  Texas  cattle  hare  given  any  dis- 
ease by  running  on  the  same  range  with  our  native  cattle. 

Mr,  M,  L,  AdamSf  Colorado,— In  reply  to  your  circular  of  April  25, 1  will  say  that 
there  bos  been  quite  a  number  of  bulls  brought  to  the  counties  named  from  north  of 
south  line  of  Kansas,  and  some  have  died,  but  in  my  opinion  it  was  for  want  of  feed 
more  than  anything  else.  Cattle  driveu  rrom  the  eastern  counties  into  the  counties 
named  oommnnloate  no  disease  to  natives^  but  graee  together  and  do  welL  My  ranch 
ia  located  in  Borden  County. 

Mr,  A.  B.  Robertson^  Colorado,— In  reply  to  yours  under  date  of  25th  ultimo  I  have 
to  say  that  I  have  not  only  bought  Durnams,  Herefords,  and  Polled  Angus  bnlls,  and 
had  them  shipped  from  even  farther  north  than  Kansas,  but  have  been  very  familiar 
with  others'  transactions,  and  can  state  without  fear  of  contradiction  that  in  but 
very  few  instances,  the  cattle  coming  from  the  North  have  done  exceedingly  well;  in 
fact  until  quite  recently  there  have  been  no  losses  in  this  part  of  the  country  of  cat- 
tle shippecf  from  the  Northern  States^  and  it  is  safe  to  snppose  that  they  did  not  die 
of  Texas  fever. 

In  reply  to  your  second  question,  I  will  simply  state  that  it  has  been  known  as  an 
established  (Mt  that  the  cattle  driven  from  Southern  Texas  have  caused  no  disease 
whatever  amongst  either  cattle  in  this  section  or  the  cattle  driven  from  the  South. 

VUXCBB  0OU2ITT. 

Mr,  H,  Seligaou,  Galveston  ISanc&o.—- Referring  to  your  circular  addressed  to  cattle 
owners  in  Texas,  I  beg  to  state  that  I  have  been  raising  cattle  in  Texas  for  thirty-five 
years ;  have  resided  here  forty -six  years.  I  know  from  my  own  knowledge  that  six  years 
prior  to  181U,  when  from  30,000  to  60,000  cattle  were  driven  to  Kansas  each  year,  we 
heard  nothing  of  Texas  fever.  So  long  as  they  were  driven  through  we  heard  very 
little  of  it,  but  so  soon  as  they  were  shipped  by  rail  and  crowded  into  ears  in  hot 
weather  they  became  fevered  aud  no  doubt  in  some  instances  infected  others.  But 
a  great  deal  of  this  hue  and  crv  of  Texas  fever  is  founded  on  the  fact  that  Kansas  and 
the  Territories  are  well  stocked  with  our  cattle  and  they  do  not  wish  competition  from 
Texas  any  longer.  They  know  this  to  be  the  great  breeding  grounds,  averaging  90 
per  cent,  of  calves  as  against  60  per  cent,  with  them.  Our  people  in  the  Pan-handle  in 
Texas,  who  now  have  their  ranges  fully  stocked,  have  proclaimed  a  quarantine  against 
Southwestern  Texas  cattle.  They  average  about  70  per  cent,  of  calves,  so  they, 
too,  realize  that  they  cannot  compete  as  a  breeding  ground,  and  they,  too,  proclaim 
their  independence  of  law,  right,  and  Justice. 

I  purchased  24  bull  calves  from  Smiths  Sb  Powell,  Syracuse,  N.  T.,  last  year,  and 
lost  7  from  acclimatisation  fever.  They  were  twenty-one  days  on  the  oars  and  the 
weather  was  warm. 

During  forty-six  years  in  Texas,  I  have  never  known  of  any  disease  resulting  fhira 
cattle  dnven  from  any  portion  of  Texas  either  fh>m  East  or  Southwest  Texas,  to  the 
connties  named  in  yonx  circolor. 

TAJEOnOL  OOUNTT. 

Mr.  Samml  R.  MWikm,  Woaiknfard,— To  your  oironlar  of  April  25,  in  regard  tooat- 
lle  diaeaae,  I  hava  to  say  that  abont  February,  1884, 1  pnxchaaed  and  brought  from 
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Pleasant  Hill,  Mo.,  38  Hereford  yearling  bullsi  and  put  them  on  a  ranch  on  the 
Brazos  River  in  Parker  Connty.  within  the  first  six  months  they  were  all  sick,  pre- 
Huniably  with  acclimatization  fovef,  and  14  of  them  died;  the  remainder  are  doing 
well.  J.  J.  UittKon  brought  the  same  number  from  the  same  place  at  the  same  tiii< ' 
and  put  them  in  Palo  Pinto  County.    He  lost  18  or  20  from  same  apparent  cause. 

Eastcni  Texas  cattle  are  bronght  into  this  section  every  year,  and  I  do  not  know  of 
.'itiy  'Urease  occnrring  among  them  or  among  native  cattle. 

Mr,  James  P.  MoFarland.  Aledo,— In  answer  to  yonr  questions  to  the  cattlemen  of 
Texas,  1  would  state  that  I  shipped  j24  head  of  Shorthorns  (Dnrham  cattle)  to  P.<irkor 
County,  Texas,  from  near  the  line  of  Kentucky  and  Tennessee,  which  is  parallel  to 
the  south  line  of  Kansas,  in  November,  18B3.  Out  of  that  number  16  died  of  acclima- 
tization fever,  leaving  8  alive.  All  bad  the  fever.  The  cattle  wore  all  fat  and  in  cood 
coudition  when  thev  sickened  and  died.  All  when  taken  sick  refused  to  eat,  and  ai>- 
peared  stupid  and  slnfi'glBh.  A  post  mortem  examination  revealed  the  following:  fActs, 
viz.,  lungs  in  a  normal  condition,  liver  highly  engorced,  and  the  gall  bladder  full  to 
repletion,  with  dark  inspissated  bile,  and  presented  the  appearance  as  thoagh  it  had 
been  dipped  in  saffron.  The  mucous  membranes  of  the  nrst  stomach  normal.  The 
second  stomach,  in  every  case,  was  filled  with  dry,  hard  food,  that  required  force  to 
pull  it  asunder.  In  fact  it  presented  the  appearance  of  an  India  rubber  ball.  The 
Kidneys  were  injected  and  nodulated ;  no  unne  in  the  bladder.  All  had,  more  or  less, 
diarrhea  from  the  time  of  attack.  None  of  my  native  cattle  on  the  ranch  were  affected, 
though  the  Shorthorns  mixed  with  them  in  the  same  pastures  and  ranges. 

I  have  no  answer  to  your  second  question,  but  I  do  net  think  disease  is  oommuai- 
oated  to  our  cattle  from  those  coming  from  the  West. 

PXC08  oouimr. 

Mr,  W,  W,  Simondt.  Tfturat.— In  rroly  to  your  first  question,  I  will  say  I  know  d 
one  bnnoh  of  jmded  ouils  coming  Into  our  county  from  Mlssonii,  and  abont  one-half 
of  them  died  crom  disease  called  acclimation  fever. 

In  answer  to  your  second  question,  I  know  of  no  case  where  oattleliAYeeLtiierbeai 
■lok  or  have  died  from  any  fever  of  any  kind. 


REBYES  OOUNTT. 


Mr. 


W,  Hilliardf  P«co».— In  reply  to  your  circular  of  April  25, 1  have  this  to  state : 
There  are  several  ranches  in  this  vicinity  m  which  young  thoroughbreds  (Shorthorns) 
have  been  imported  from  Missouri  during  the  last  two  years.  Fifty  were  owned  by 
J.  B.  Wilson  &  Co.  Only  3  or  4  died  out  of  this  lot  by  acclimatisation  fever.  Loca- 
tion on  Pecos  River  near  New  Mexico  line. 

With  an  experience  of  twelve  years  I  have  but  in  one  instance  known  cattle  affected 
by  those  driven  into  any  of  the  above-named  counties,  and  that  was  during  the  sum- 
mer of  1878,  when  a  herd  of  Shorthorns  from  Colorado  were  put  on  the  same  range 
with  Southern  Texas  cattle.    This  was  in  July  of  that  year. 

East  Texas  cattle  have  never  infected,  my  Snorthoms,  and  I  have  handled  many  in 
the  last  ten  years. 

BHACKKX«rOBD  COUNTT. 

Mr»  W.  D,  Reynolds,  A  I&any. — I  have  known  quite  a  number  of  cases  where  bulls  from 
Northern  States  brought  here  have  suffered  from  acclimation  fever,  and  in  oases  where 
they  have  been  turned  out  to  get  their  own  living  and  be  their  own  doctor  the  loss 
has  been  heavy.  When  they  are  cared  for  and  attended  to  until  they  pass  through 
the  change  of  fever  (which  occurs  sometimes  soon  after  arrival,  and  at  others  six  or 
eight  months  afterwards)  the  loss  is  light,  and  the  cattle  seem  no  more  subject  to  dis- 
ease than  those  bred  and  raised  here.  S.  M.  Swenson  &  Son,  of  New  York,  who  have 
a  ranch  in  Jones  County,  shipped  hero  from  Iowa,  I  think,  or  some  Western  State, 
abont  150  head,  and  I  hardly  think  their  losses  exceeded  10  ner  cent.  1  have  known 
of  other  cases  about  like  theirs,  when  the  stock  has  been  well  cared  for.  My  experi- 
ence and  observation  Is  that  all  stock  from  a  northern  latitude  brought  south  are  af- 
fected by  the  change,  and  even  persons  claim  that  they  feel  the  differenoe.  All  cattle 
get  sick  first  or  last.  Horses  for  use  plainly  show  that  they  are  not  themselves  tlie 
first  year  they  are  brought  here.  I  oon't  know  of  a  ease  wneie  cattle  were  sick  and 
properly  oared  for  in  time  that  it  &iled  to  cure  them. 

Our  cattle  are  graded  Hereford  and  Dnrham.  Some  of  the  males.now  on  our  ranch 
were  brought  here  nine  years  ago  from  Illinois,  some  from  Colorado  and  Kansas.  We 
have  several  head  of  cows  and  bulls  raised  by  T.  L.  Bliller,  of  Beecher  IlL,  which 
have  been  here  now  nine  years.  We  lose  auite  a  number  every  sunmier  durizig  the 
heated  term,  generally  good  grades,  from  wnat  is  called  dry  murrain,  or  Texas  fiver. 
TlM«mftw"eioiswiil&  diy  gcasseib  the  bowtis  isHfoie  to  aot^  piodiuiiig  Ibrt^  taa 
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wbieh  they  die.  If  found  in  time  and  attended  to  we  seldom  fail  to  cnre  them.  We 
lire  and  ranoh  on  the  Forts  Griffin  and  Dodge  trail,  bnt  oan't  say  whether  the  cattle 
Tpbioh  pass  firom  all  parte  of  the  State  canee  the  disease  or  not,  but  it  seems  to  be  the 
general  idea  that  snch  is  the  caase,  espeoialljr  from  cattle  a  good  way  south  and  east 
of  here,  which,  owing  to  distance,  pass  during  the  latter  part  of  June,  July,  and 
A  ngnst.  We  are  seldom  troubled  with  it  during  the  spring.  I  have  lived  here  for 
thirteen  or  fourteen  years,  and  before  cattle  from  South  and  East  were  driven  here 
and  through  here  we  were  never  troubled  with  any  kind  of  disease.  Cattle  off  the 
route,  and  which  do  not  come  in  contact  with  Eastern  and  Southern  cattle,  seem  to 
be  unaffected.  I  believe  cattle  from  north  of  here  brought  in  and  isolated  would  bave 
to  pass  through  an  acclimation  within  twelve  months.  Generally  the  first  throe 
months  is  the  time  most  of  them  are  affected. 

TABRANT  OOUIOT. 

Mr,  A  TT.  £<Mnac,  FoH  Fbrt^— Replring  to  your  inquiry  of  the  85th  ultimo,  I  beg 
to  answer  that  this  company  ranches  in  the  counties  of  Kent,  Pickens,  Garza,  and 
Crosby.  We  have  for  two  seasons  poHt  bought  Shorthorn  and  llerefurd  grade  bulls, 
which  were  dropped  in  Kansas,  and  driven  to  our  ranch  in  April  and  May,  aged  year- 
lings and  twos.  We  have  lost  but  very  few  of  them,  and  those  that  have  died  (not 
over  2  per  cent.)  have  died  from  nothing  of  the  nature  of  Texas  fever.  We  bought 
in  the  first  year  *^00.  and  afterwards  500,  and  cannot  state  that  any  died  of  acclimati- 
zation fever.    The  few  that  died  seemed  affected  by  ordinary  causea. 

1  do  know  of  deaths  being  caused  to  our  cattle  on  the  range  from  contact  w4th  South- 
ern Texas  cattle  which  had  been  driven  tlirough,  and  I  also  know  of  our  cattle  dying 
from  wbat  is  called  Texas  fever  from  being  exposed  to  the  trail  of  cattle  from  South- 
ern Texas.  Our  cattle  so  dying  would  be  anected  noticeably  altei  about  nine  days 
from  exposnre ;  thev  would  gaunt  up,  show  signs  of  bigh  fever,  heads  down,  eyes 
glassy,  and  in  some  Instances  become  very  wild  and  inclined  to  fight. 

On  being  cut  open  after  death  I  have  found  the  bowels  dry  and  the  intestines 
shriveled  and  ham,  and  the  eontents  veiy  hard  and  congested. 

Your  efforts  to  have  a  true  fever  line  determined  should  meet  the  hearty  oo-opera- 
tion  of  every  Northwest  cattle  owner,  since  we  suffer  greatlv  under  a  quarantine  de- 
signed to  prevent  what  we  ooald  not  communicate,  and  of  which  we  are  Just  as  much 
afraid  as  axiy  cattleman  in  Kansas  or  Colorado. 

Ur,  W,  u.  8<merville^  Fort  rForM.— Referring  to  yonr  cizonlar  addressed  to  Texas 
cattlemen,  we  have  pleasure  in  repaying  as  follows : 

In  ld93,  and  again  in  ld84,  this  company  (the  Matador  Land  and  Cattle  Company), 
purchased  In  Kansas  between  300  and  400  head  each  year  of  bulla— Durham  and  Uere- 
lord — from  three-fourths  grade  to  pure  blood,  pedigree  stock.  In  both  cases  these 
were  driven  from  Kansas  tkrough  the  Pan-handle  during  the  month  of  May,  and  were 
turned  out  on  the  company's  range  (embracing  portions  of  Motley,  Cottle,  Dickens, 
and  Floyd  Coimties)  between  the  1st  and  15th  of  June.  We  have  naturally  watched 
their  progress  carefully,  and  have  never  yet  known  one  to  be  sick  or  diseased ;  indeed, 
to  the  best  of  our  knowledge  all,  with  the  exception  of  three  that  were  killed  by  ao- 
cidents,  are  now  alive  and  in  good  condition.  We  are  repeating  the  same  practice 
this  year  with  350  head,  bein^  satisfied  of  its  safety. 

We  are  unable  to  give  any  information  on  the  subject  of  your  second  inquiry. 

I 

THBOCKMOBTOir  COTJinT. 

Mr.  B.  F.  Beynolda,—!  drove  200  head  of  improved  cattle  from  Colorado  to  this 
oountry.  They  commenced  to  die  at  the  Canadian  River,  which  is  about  the  thirty- 
fifth  parallel,  and  they  continued  to  get  sick  and  die  for  eighteen  months  after  leav- 
ing Colorado.  I  lost  about  50  or  60  head.  I  also  lost  some  of  the  calves  that  were 
#lr<>p(>ed  in  the  country.  Some  of  them  had  the  bloody  and  others  the  dry  murrain. 
When  cut  open  the  stomachs  of  some  would  be  frill  of  blood,  while  others  would  ' 
be  dry  and  hard  as  a  p^uc  of  tobacco.  I  have  known  of  many  otners  being  shipped  to 
this  country,  and  the}  sJl,  to  the  last  motherless  calf,  have  some  disease,  and  a  great 
many  of  them  die.  But  the  disease  is  not  contagions,  as  it  does  not  affect  the  natives 
of  this  country  or  the  cattle  from  south  of  here.  Neither  do  cattle  from  this  country 
alTect  the  cattle  of  Colorado,  as  I  bave  seen  herd  after  herd  of  Texas  cattle  turned 
loose  among  the  fine  Durhams  of  that  country,  and  I  never  heard  of  such  a  thing  as 
Texas  fever  or  any  other  disease  except  poverty  in  the  five  vears  that  I  lived  there 
(I  left  there  in  1875).  But  that  Southern  cattle  do  not  affect  cattle  along  the  south 
line  of  Kansas  in  that  large  grass  cotmtry  I  am  not  prepared  to  say.  but  I  (m>ve  Texas 
cattle  through  there  one  year,  and  I  heard  no  complaint.  My  opinion  is  that  at  cer- 
tain seasons  of  the  year  cattle  will  die  more  or  less  alons  in  Soutnern  Kansas  and  the 
northern  part  of  the  Indian  Territory,  as  that  seems  to  be  the  worst  plaee  for  tbe 
disease,    in  regard  to  the  disease  that  affects  oattle  hronght  from  the  North  heze^  it 
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seems  to  me  that  that  is  s  different  diseMe  altogether,  mtoq  may  brinff  100  head  ben 
and  keep  tbem  all  in  separate  places,  and  they  wilJ  all  get  siok  and  not  affert  the 
native  cattle  of  this  coantry ;  so  it  seems  what  makes  one  sick  does  not  make  another 
sick,  and  thoy  do  not  communicate  it  from  one  to  another. 

If  von  can  do  anything  to  help  ns  get  cattle  from  this  country  North  yon  wiU  be  a 
benefactor,  and  I  think  no  detriment  will  result  to  those  of  any  other  looality. 

TOM  0RSB17  OOTTXnr. 

Mr,  E,  B,  BroHMnt  presidmit  El  Paao  JntemaiUmal  Stock  Or&wert^  ^stoctoltoii.— h 
reply  to  year  qaestions  I  have  to  say : 

(1)  That  fine  cattle  from  north  of  the  sonth  line  of  Kansas  have  been  brought  by 
myself  and  others  to  the  Pecos  River,  in  Tom  Green  County,  Texas,  and  to  my  knowl- 
edge none  have  died  of  acclimatization  fever.  In  fact,  our  losses  in  introducing  high- 
grade  bulls  on  that  range  are  practically  nothing. 

(2)  That  during  the^nassage  throuirh  our  raxiges  on  the  Pecos  Biver,  in  Tom  Oreeo 
County,  last  summer,  of  Southern  ana  Eastern  Texas  trail  herds,  we  suffered  a  lose  by 
death  of  a  considerable  number  of  range  cattle,  the  symptoms  as  nearlv  as  we  coald 
determine  beina  Identical  with  those  of  the  so-called  Spanish  fever.  The  number  eo 
lost,  however,  I  am  unable  to  state. 

Mr,  Philip  C.  Lee,  San  Jngelo.— In  answer  to  your  first  inquiry,  I  personally  knoir 
of  60  head  of  high  grade  Hereford  bulls  brought  here  in  the  spring  of  ISKl,  auif  turned 
loose  on  the  range.  The  loss  was  40  per  cent.  Also  &0  head  of  same  grade  and  daes 
turned  loose  on  tlie  range,  December,  1884.  So  far  there  is  no  loss.  But  these  loti 
were  brought  from  Missouri.  This  spring  has  been  cool,  with  plenty  of  CAin,  coase- 
qnently  favorable  for  acclimating. 

I  have  known  of  several  herds  of  Southern  cattle  brought  here  and  turned  loose  on 
the  range  in  summer ;  have  never  known  or  heard  of  the  native  cattle  being  affected 
by  any  disease  from  contact.  Oar  cattle  ore  free  firom  diseases  of  all  kinds  as  far  sa 
we  know. 

ilfr.  M.  Z,  Smieeen,  Colorado, — Being  fullv  aware  of  the  lust  feeling  which  prompted 
the  Issue  of  your  circular  of  the  25th  ultimo,  and  for  which  I  mod  sincerely  thank 
vou  in  my  own  behalf  as  well  as  in  that  of  my  neighbors,  I  hasten  to  answer  the  qaee- 
tions  propounded  as  accurat'Cly  as  possible. 

(1)  I  have  personally  imported  from  Northwest  Missouri,  in  all,  91  bulla  within  the 
last  three  years.  The  first  lot  which  I  brought  out  in  1882  consisted  of  23  bead,  of 
which  16  head  were  Shorthorns  and  the  others  Herefords ;  they  were  sradea.  Of  thlB 
'  lot  7  Shorthorns  died  In  the  winter.    Do  not  know  what  they  died  o£ 

The  next  lot  I  brought  out  were  68  Herefords,  shipped  in  the  spring  (Maroh  1, 1885). 
Only  3  of  these  died ;  the  balance  all  O.  K.,  and  doing  well.  The  cattle  were  not  kept 
up,  but  are  runniuff  around  with  the  other  cattle  in  the  pasture. 

Mr.  John  Mc Williams  imported  30  Hereforda  from  Southeast  MiBSoari,  and  lost  1 
from  disease. 

Mr.  R.  R.  Wade,  18  miles  from  here,  brought  18  bulls  fh)m  Ohio,  and  lost  10  hesd. 
The  feed  gave  out  on  him  on  account  of  railroad  strike. 

Mr.  McMoy,  of  Sawyer,  lost  21  out  of  55  Durhams  and  Herefords  mixed.  The  cat- 
tle, when  he  Drought  them,  had  been  three  months  in  the  countryj  and  it  la  tnppoied 
that  if  thoy  had  been  fed  they  would  have  pulled  through. 

I  bought  100  head  of  cows  in  Hill  County  and  tumefl  them  loose  here  among  10,000 
others,  and  experienced  no  disease.  I  know  of  440  head  of  steers  being  bioocht  up 
from  the  coast  in  1880  and  turned  loose  here  without  any  bad  effect.  Do  not  know  of 
any  case  in  which  Southern  or  Eastern  cattle  have  made  any  havoo  here  among  the 
uati  ve  cattle  of  Tom  Green.  However,  there  have  been  but  few  fiastem  oattle  brought 
here. 

Mr,  M,  B,  JPtflUam,  San  Afigelo,'^ln  response  to  yonis  of  April  S25,  will  aay  that  m 
1»79 1  ehinped  35  Durham  bulls  from  Kansas  to  this  county,  of  which  7  died.  The  bal- 
ance are  aoing  well.  The  7  died  fr^m  causes  unknown  to  me.  I  have  known  of  cat- 
tle being  driven  frt>m  various  southern  and  eastern  oounties,  and  placed  on  my  range 
together  with  my  native  cattle,  but  never  have  known  of  any  having  died*  I  do  not 
think  they  woula  convey  any  disease  to  native  cattle. 

Mr,Iteuben  B,  Sherwood,  San  Jngelo,^!  have  Just  read  your  letter  to  Texas  cattle^ 
men.  I  have  been  in  the  business  of  stock  raising  for  over  thirteen  years.  In  reply 
to  your  questions  I  will  state  mv  own  experience.  In  the  month  of  Ootober,  of  la-ft 
year,  I  bought  5  thoroughbred  bulls  from  a  man  in  Dallas,  which  he  had  shipped 
from  Kentucky  in  December.  1880.  I  shipped  them  to  Abilene,  Tavlor  County,  aod 
though  considered  acclimatea  cattle  they  took  fever  from  standing  in  a  shipping  pes 
into  which  had  been  unloaded  a  few  days  before  a  lot  of  cattle  from  Southeast  Texas. 
Three  of  them  died,  the  other  2 1  saved  by  turning  into  a  pasture  stocked  with  Oonebo 
Biver  eattle.  I  don't  consider  it  a  safb  investment  to  ship  either  oattle  or  horses  to 
this  oonnty  from  the  North,  as  some  of  almost  evexy  lot  aie  sue  to  die.    Boom  aien 
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liable  to  death  by  aoolimation  as  oattle.  This  oonnty,  and  most  of  the  high  upland 
couuties  in  West  Texas,  are  aa  nniike  Eastern  and  Southern  Texas  as  is  R^usas.  We 
have  a  very  high,  dry  country,  and  In  winter  it  becomes  auite  cold.  Zero  is  not  an 
nneominon  degree  of  cold.  There  have  been  oattle — bulls— shipped  to  this  county 
from  both  Kansas  and  Missouri,  and  I  believe  they  stand  the  climate  better  than  others. 

Mr,  R,  Rochefori  Wads^  San  JumZo.— In  answer  to  questions  addressed  to  Texas 
fltockmen  with  regard  to  importation  of  cattle,  I  bee  to  state  I  have  purchased  a  car- 
lo:ul  of  20  Hereford  bulls  shipped  from  Ohio,  out  of  which  I  have  lost  60  per  cent. 
Several  parties  have  got  bulls,  Doth  Hereford  and  Durham,  from  Kansas  and  Missouri. 
Tbotie  brought  from  these  States  have  not  been  as  liable  to  Texas  or  acclimatization 
ffive.r  as  If  brought  from  States  farther  north.  I  do  not  know  the  exact  localities  from 
which  they  came. 

I  know  of  several  lots  of  cattle  brought  from  the  East  to  this  county,  and  have  hod 
some  myself  pastured  with  the  range  cattle,  and  no  disease  has  occurred. 

TRAVIS  COUlfTT. 

Mr,  fT.  8,  Caroihen^  /or  Dolores  Land  and  Cattlo  Company^  JiMHa.— In  January, 
1834,  we  purchased  at  a  place  1:^  miles  southwest  of  Indianola,  Warren  County,  Iowa, 
A2  young  bulls.  Two  were  thoroughbred  Herefords,  and  the  balance  were  out  of  hij^h 
gra<1e  Durham  cows,  by  thoroughbred  Hereford  bulls.  We  had  them  shipped  by  raiL 
They  were  snowed  op  near  Autumn,  Iowa,  and  were  without  food  or  water  for  forty- 
oight  hours  and  over.  Several  of  them  had  their  ears  badlv  froeen.  They  arrived  at 
at  our  ranch  in  Kinney  County,  Texas,  on  January  14,  lb84,  in  bad  condition  from 
length  of  time  In  transit  and  want  of  proper  care  while  en  route.  We  know  that  two 
of  them  died  from  the  effects  of  the  shipment,  they  having  been  badly  crippled.  The 
other '4  (6  having  died)  in  all  probability,  died  from  the  effects  of  the  exposure  and 
bad  treatment  while  on  the  trains.  The  36  left  are  in  good  condition,  doing  well|  and 
are  now  on  the  ranch. 

In  January,  this  year,  we  bought  another  lot  (41  head)  of  the  same  class  and  from 
the  same  place  as  the  lot  above  mentiuned.  They  arrived  at  our  ranch  in  Kinney 
County,  Texas,  on  January  17,  1885,  in  fair  condition.  Two  died  shortly  after  their 
arrival  there.  The  balance  (39  head)  are  now  on  the  ranch  in  excellent  condition  and 
doing  well. 

We  also  purchased  another  lot  (Durhams,  bulls  and  heifers)  from  Hume  Bros.,  near 
Lexington,  Ky.,  in  December  last  year.  They  arrived  at  our  ranch  in  Kinney  County, 
Texas,  about  Christmas  day.  Eleven  died  soon  after  their  arrival  there.  We  then 
sent  and  got  Dr.  E.  A.  Carothers,  of  San  Antonio,  Tex.,  to  go  out  to  the  ranch  and  make 
a  medioaJ  examination  into  the  cause  of  their  death,  and  see  what,  if  anything,  could 
be  done  to  save  the  remainder  of  the  herd.  Afler  a  more  thorough  examination  and 
investigation  of  the  matter,  his  conclusion  was  that  they  were  dying  from  the  effects 
of  exposure,  the  weather  having  been  for  some  time  very  cold  and  wet — wet  winter 
northers — and  there  was  no  shelter  on  the  ranch  for  the  herd.  Dr.  Carothers  recom- 
mended that  we  house  the  herd  and  feed  them  well  for  a  time,  which  was  immediatelv 
done.  Since  then  we  have  only  lost  one,  which  died  on  January  26, 1885.  The  bal- 
ance are  all  on  the  ranch  in  good  condition  and  doing  well. 

In  1880  we  moved  8,200  cattle  from  our  ranch  from  Williamson  and  Milum  counties 
(also  some  from  Bee  County),  Texas,  to  our  ranches  in  Dimmit,  Zavala,  and  Kinney 
conuties.  Texas,  where  thoy  have  been  ever  since.  This  stock  and  increase  numbers 
over  l&,000  head,  and  there  never  has  been  any  loss  or  sickness  among  them.  The 
native  oattle  that  were  there  in  1880,  and  with  which  onr  stock  has  interminglod 
continually,  have  never  been  sick  or  had  any  disease. 

UVALDX  COXmTT, 

iTr.  B.  F,  Suzardf  l7raM«. —Thoroughbred  and  hich  grade,  Shorthorns,  and  Here- 
ford bnlls  have  been  bnmgbt  fit)m  north  of  the  south  une  of  Kansas  into  this  and 
adjoining  counties  for  the  past  three  years.  In  October,  1884,  Searight  and  Caroth- 
ers brought  about  50  head  from  Iowa  to  their  ranches  in  Zavala  and  Kinney  counties, 
and  the  previous  year  about  the  same  number  with  no  loss  from  fever.  Dr.  Johnson 
brought  several  car-loads  from  Kentucky  to  his  ranch  on  the  Frio  River  in  this  county, 
and  I  have  not  beard  of  his  having  lost  any.  Mr.  O^Neil  brought  3  fine  th«.roughbrod 
Shorthorn  bulls  from  Kentucky  four  years  ago,  which  are  yet  doing  ffood  service  on 
his  range.    Many  other  cattlemen  have  brought  in  good  stock  with  like  result. 

Thousands  of  oattle  from  Eastern  Texas  have  been  driven  into  this  and  adjoining 
counties  during  the  spring  and  summer  months,  and  allowed  to  pasture  on  the  same 
range  with  oattle  native  to  these  counties  without  loss  to  either,  all  being  alike  very 
healthy. 

Danng  the  months  of  June  and  July,  1882, 1  drove  from  North  and  East  Texas,  from 
the  coa^les  of  Cooke,  Denton,  Collin,  Hunt,  Fannin,  Lamar,  Bed  Biver,  Delta,  Hop- 
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kins,  and  adjoining  oonnties,  putting  them  in  pasture  with  cattle  native  to  tboae 
conatiee.  I  aUO|  at  tlie  name  time,  bronsht  with  those  cattle  aboat  150  crade  SbotV 
horn  bnlls  that  had  been  bred  in  some  of  the  above-named  counties.  Neither  nativM 
nor  those  driven  in  have  ever  had  any  disease. 

Mr.  A,  Moore,  Frio  Banch, — Referring  to  your  pdnted  circular  of  April  25, 1  htz  to 
answer  the  questions  contained  therein,  as  follows: 

(1)  I  will  state  that  I  have  not  imnortod  any  bulls  or  other  cattle  from  outside  this 
State.  J  use  fuU-blood,  Texas-raised  Durhams  and  Devons,  and  have  never  had  any 
losses  from  acclimatization  fever  or  experience  in  regard  to  that  dioease. 

In  answer  to  your  second  question.  I  will  state  that  in  September,  18B0, 1  purehased  in 
Austin  Gountyi  Texas,  1,100  head  or  stock  cattle,  and  dunug  the  same  mouth  bren^ht 
tbcm  to  this  ranch  aud  allowed  thorn  to  pasture  on  the  same  range  with  my  native 
cattle^  During  the  summer  of  1881  I  also  purchased  about  600  head  of  stock  catt)« 
in  Nacogdoches  and  Rusk  Counties,  in  Eastern  Texas,  and  allowed  these  also  te  pasb- 
nre  with  my  other  cattle.  Out  of  6,000  head  no  disease  of  any  kind,  to  mv  koowl- 
edge,  ever  appeared  amongst  them,  and  the  cattle  from  the  counties  named  began  to 
•how  immediate  signs  of  improvement  from  the  day  they  airived  on  the  caoge. 

TICTOBI4.  cotnrrT. 

Mr.  N,  C,  Ounsff,  Vieioria.^l  am  in  receipt  of  your  circular  letter  to  "Texas cat- 
tle owners."  and  although  not  a  resident  oi  any  of  the  counties  named  therein,  ss  s 
resident  of  Southwestern  TexaSy  I  take  the  liberty  of  answering  the  quesitions  made 
in  your  letter. 

(1)  For  a  number  of  years  graded  cattle  have  been  introduced  most  succeaRfhlly  in 
this  and  surrounding  counties  from  the  States  of  Kentucky,  Missouri,  and  Ohio:  sod 
only  last  year  Mr.  J.  W.  Lake,  of  Newark,  Licking  County,  Ohio,  brought  down  fnWj 
100  head  of  graded  stock  from  the  State  of  Ohio,  and  selling  in  victoria,  Qoliad,  Bee, 
and  Rei^gio»Conntles,  sold  on  time  with  ^arautee  a^inst  disease  and  death  from 
disease.  And,  aa  he  will  tell  you  if  you  wiU  address  him  on  the  subject,  his  guaran- 
tee was  without  loss  to  him,  as  he  collected  on  all  animals  sold.  I  have  1  or  2  im- 
£  roved  animals  I  l>ought  from  D.  M.  Wilson,  who  has  been  importing  fine  stock  from 
[issonri  for  the  last  seven  years. 

To  inquiry  number  two,  1  would  state  that  the  cattle  from  this  section  and  those 
of  the  counties  named  have  come  in  contact  almost  every  year,  and  have  n-ased  to- 
gether on  the  same  pastures  without  either  classes  being  affected  in  the  feast;  and 
as  evidence  of  the  falsity  of  the  charges  to  the  contrary,  I  would  only  cite  the  fact 
that  at  present  this  section  Is  selling  tnousaods  of  cattle  to  the  owners  of  the  ranches  • 
in  the  Territory,  Pan-handle,  and  m  New  Mexico  and  Colorado,  who  are  movioe 
them  north  to  and  across  the  thirty-fourth  line,  when  they  will  call  them  high-bred 
Northern  cattle,  and  be  loudest  in  raising  the  cry  of  quarantine  against  "Texas  fever." 
As  a  matter  of  course,  the  cattle  they  are  getting  from  here  now,  although  finer  Uuc 
ever  before,  are  being  sold  to  them  very  cheap  in  consequence  of  this  prohibition,  to- 
wit,  one-third  less  than  last  year,  ail  of  which  is  very  detrimental  to  the  indastz; 
and  has  caused  heavy  loss  here. 

WILUAIISON  00X7NTT. 

JfeMr«.  D.  H.  ^  J.  W.  Snyder,  Georgetoion. — Referring  to  yours  of  April  85  we  wiU 
state  that  we  have  been  engaged  in  the  cattle  business  exclusively  sinoe  1H88,  and 
during  that  year  drove  cattle  to  New  Mexico  and  sold  at  Port  Union.  In  1809  w« 
drove  to  Kansas ;  in  1670  to  Schuyler,  Nebr. ;  in  1871  to  Cheyenne,  Wyo.  We  also 
drove  the  same  ^ear  to  Idaho.  We  have  been  driving  and  ranoliing  in  Wyoming  sod 
Colorado  ever  since.  We  now  own  the  old  Ilifif  range  and  cattle  on  the  South  Platte 
in  Wold  County,  Colorado^  in  connection  with  Mrs.  lliff  and  Messrs.  Brown,  of  Denver. 
We  also  own  a  large  herd  in  Stonewall  County,  Texas,  and  in  Mitchell  and  Tom  Gtrtn 
Counties,  Texas,  we  mention  these  facts  tojfiveyoo  a  correct  idea  of  our  knowledge 
and  experience  in  the  cattle  business.  In  1875  we  bought  a  car-lead  of  Sherthonied 
cattle,  shipped  from  Boone  County,  MissourL  to  this  T Williamson)  county,  and  lust 
40  per  cent.  In  1876  we  shipped  a  car-load  of  25  head  trom  Cheyenne  and  lost  ouIt  2 
head.  We  have  had  other  snipments  sinoe  from  Missouri  and  Kentucky,  losing  frotu  3.J 
to  50  per  cent.  We  have  known  of  several  shipments  along  the  line  of  the  Texas  and 
Pacific  Railroad,  west  of  Fort  Worth,  into  the  counties  of  Taylor,  Nolan,  Mitchell,  Tom 
Green,  and  others,  all  of  which  have  lost  more  or  less  from  the  same  canoe  acclims- 
tization  fever.  We  have  driven  cattle  from  the  coast  of  Texas,  and  from  all  otiief 
parts  of  the  State  as  far  north  and  west  as  the  counties  above  named  to  our  ranchet 
in  Colorado  and  Wyoming,  Kansas  and  Nebraska,  and  have  never  lost  by  coming  ia 
contact  with  them.  We  have  as  fine  a  bred  herd  on  our  ranch  In  Colorado  as  there  ii 
anvwhere  in  that  country,  and  do  not  consider  that  we  are  taking  any  risk  in  drinn; 
•Attle  froA  any  part  of  Texas  and  turning  them  loose  on  onr  range  with  our  native^ 
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brad  ftnJinftlfly  bat  at  the  Mine  tbna  we  think  there  la  gieat  risk  in  Bhippins  cattle  di- 
rect from  the  oooet.  or  Sonthem  Texas,  to  any  of  the  Western  States  or  Territories. 
AVe  know  of  several  oases  last  year  where  oattle  were  shipped  direotly  Uiroagh  from 
Southern  Texas,  in  which  they  oommnnioatod  disease  to  oifr  native  cattle,  and  the 
)o(M  was  heavy,  we  bein^  toions  the  losers.  We  do  not  kndw  of  any  disease  in  ohang- 
in.;^  cattle  from  one  portion  of  l^xas  to  another  where  they  have  l^^en  driven. 


UOUMTT. 

Mr.  IL  M,  Allmif  ITo^mHs.— We  tnmed  loose  77  hnlla  from  Illinois,  in  Mitchell 
Coauty,  on  the  Colorado  River,  20  miles  sonth  of  Colorado  Cityi  in  1882,  and  estimated 
a  loss  of  aboat  one-third  by  the  end  of  the  following  year  from  acclimatization  fever. 

Do  not  know  by  personal  observation  of  Eastern  Texas  oattle  tamed  loose  in  said 
connties  and  ettbct  of  same.  Beside  latitude,  the  care  and  attention  that  animals  re- 
ceive on  the  trail  enter  into  this  qnestion,  and  to  fix  a  line  is  a  most  difficult  matter. 

The  Tex4|s  aad  Pacific  road  la  as  good  a  line  ae  any  other,  and  to  fix  this  Une  works 
far  less  injostioe  than  not  to  have  any. 


OOLOBADa 

Mr,  A.  M.  Fryer,  Pueblo,  GoZo.— Tonr  commonioation  of  April  18  received  this 
morning.  In  reply  I  will  say  that  the  connties  yon  mention  are,  in  my  opinion,  free 
of  Texas  fever.  I  have  driven  oattle  from  the  counties  yon  mention  to  Colorado  since 
1867,  and  I  have  never  seen  a  case  of  Texas  fever  in  Colorado  until  last  season,  and 
the  oattle  that  diseased  the  native  cattle  here  were  shipped  from  Southern  Texas.  We 
drove  cattle  in  here  last  year  from  Southern  Texas,  watered  them  at  the  same  lakes 
that  oar  best  natives  watered  at,  graced  over  the  same  grennd,  and  turned  them  loose 
to  winter  together,  and  not  one  of  our  natives  died  untiflate  in  the  winter.  Of  course, 
we  einpeot  to  lose  a  few  oattle  from  natural  causes.  However,  our  losses  were  very 
li|^t  Qi6  past  winter.  We  are  having  nice  raina  and  snows  now,  and  cattle  wiU  soon 
be  in  fixM  oondition.  • 

HIBBOUSI. 

Mr,  Jckm  O.  Wood,  Canton,  Ifo.-^In  compliance  with  your  request  fbr  information 
fai  reference  to  Texas  cattle.  I  would  say  that  I  have  been  engaeed  in  eattle-raislng 
in  Throckmorton  County,  Texas,  for  ten  years,  and  haveshippea  bull  calves  to  Texas 
from  Missoori  at  different  times ;  in  all,  81  head.  Eleven  head  died,  bnt  I  found  they 
did  not  die  of  Texas  fever,  bnt  from  acclimatlEation,  and  not  one  of  those  that  I  kept 
np  and  fed  and  cared  for  died.  This  takes  about  75  days.  I  have  always  taken  bolis 
there  late  in  November  or  early  in  December.  I  have  shipped  steers  twice  frt>m  Texas 
to  Missoori  and  put  them  among  native  cattle  early  in  November,  and  no  sign  of  dJs- 
ease  appeared  among  my  natives.  One  shipment  was  made  from  Tarrant  and  one 
from  Throckmorton  County.  In  1880  a  lot  of  Rio  Grande  (Texas)  cattle  came  through 
my  range  and  infected  my  oattle  with  Texas  fever  and  several  ox  them  died.  Also  in 
1880  I  had  a  lot  of  beeves  driven  up  to  Caldwell,  Kans.,  and  several  of  them  took 
Texas  fever  from  Southern  oattle  that  had  been  driven  over  the  tralL  I  never  feel 
the  least  afraid  of  Northern  Texas  cattle  being  put  with  my  natives  here  in  Missouri. 

Mr.  Oeorge  H,  Qoddard,  Saint  LouU.^ln  reply  to  your  official  inquiry  addressed  to 
cattlemen  of  Texas,  I  would  state  that  I  have  over  15,000  head  of  cattle,  located  on 
the  Pecos  River,  in  Tom  Green  County,  Tex..3.  Three  years  ago  I  purchased  150 
three-qnarters  Snorthom  buUs  from  Motley  County,  Texas,  and  moved  them  to  my 
piace  in  Mav  without  loss  from  acclimation.    Two  years  ago  I  purchased  15  high- 

frade  Here&rds  in  Kentuckv  and  shipped  them  to  my  ranch  in  April  without  loss, 
ebroary,  1884, 1  purchased  from  Gen&y.  of  Snabia,  Mo.,  100  high-grade  ShorthoTDH 
from  seven-eighths  to  fifteen-sixteenths  thoroughbreds,  and  shipped  them  to  my  ranch 
without  loss,  and  last  December  I  saw  the  most  of  them  in  the  general  *'  round-up," 
looking  splendid. 

WYOMING. 

Mr.  A.  8.  Mercer,  Cheyenno,— With  pleasure  I  note  your  remarks  in  the  press  dia- 

Satches  of  this  morning  about  the  Texas  dead-line,  and  when  our  folks  properly  nn- 
erstand  this  matter,  north  Texas  cattle  will  be  admitted  into  Northern  ranees ;  but 
there  is  a  world  of  eancating  to  be  done.  To  show  you  what  my  views  on  this  sub- 
ject are  I  inclose  you  an  editorial  from  the  Journal  of  April  3.  I  am  familiar  with  the 
whele  of  Northwest  Texas  and  know  whereof  I  speak : 

*'  Kaneae  and  lexae. — ^The  Texae  Livo-Stoek  Journal  seems  to  think  that  a  large  nam* 
ber  of  Texas  oattle  will  be  admitted  into  Kanaas  b^  the  sanitary  board  after  a  few 
days'  detention  on  the  border,  in  company  with  native  oattle  pat  into  the  heid^  to 

85  AG W 


Digitized  by  VjOOQ IC 


546         REPOBT  OF  THE  OOMMinHONSB  OF  AOUCnLTUSE. 

detcnnine  whether  there  is  a  fever  genn  amoiig  them.  We  think  that  alive  bnuieb 
of  peace  that  ia  being  held  out  to  Texas  drovers  is  deoeptive  and  shoaid  nat  l»e  \K»nte 
aloft.  There  is  no  doubt  in  our  mind  as  to  the  fact  that  all  native  eattle  aorth  af  ilm 
UpiH'T  Gross  Timbers  in  Texas  are  as  free  iW>m  splenio  fever  as  are  those  of  Oolomlu 
aiul  XCansas.  But  the  herds  made  up  in  those  sections  ara  so  frequently  mixed  trith 
Soiitberu  Texas  eattle  previously  brought  in  that  it  is  very  difficult  to  get  a  cle;i>i 
bill  of  health.  Experience  on  the  bordor  shows  beyond  any  question  that  there  i^ 
iu>  cleQuite  time  between  exposure  to  and  development  of  fever.  Ninety  davs  is  u> 
»ihort  a  time  as  is  absolutely  safe.  1%  has  been  xzaowh  to  develop  at  any  auii  sver, 
period  between  ten  and  ninety  da^s.  Henoe  any  snoh  test  as  aVove  mentiotioil  <« 
valuelefis,  except  at  the  end  of  the  ninety  days,  and  the  sanitary  board  Is  not  liki}h  m 
Dittko  auy  rule  that  has  an  uncertain  sound  among  the  people  who  have  forced  tb** 
quarantine  measures  and  to  whom  the  board  is  responsible. 

*'  The  people  owning  the  eattle  in  the  district  where  the  fovar  is  known  to  geRainate 
have  a  right  to  know  exactly  what  to  expect,  and  should  not  be  buoyed  up  by  f^lneor 
deceptive  utterances  that  might  lead  them  into  trouble.  If  the  jrootlaman  from  tlra 
coast  kuow  their  cattle  cannot  come  in  under  ninetv  days  they  will  be  loth  to  ilri>'« 
from  Wichita  Falls  or  Harold  and  take  the  chances  of  selling  their  cattle  in  the  antaam 
at  such  figures  as  those  who  have  range  and  feed  may  choose  to  offer.  The  fiMt  is 
that  all  cattle  from  what  may  be  termed  the  infected  district  will  be  relifftoasly  kept 
out  until  the  law  has  been  fully  enforced.  The  line  of  infection  is  the  difficult  thing 
to  establish,  but  when  once  settled  it  will  be  a  'sure  enough '  dead-line. 

'*  The  western  or  northwestern  edge  of  the  tipper  Orqss  Timbers  may  ba  takaa  as  s 
$afe  line,  so  far  as  the  North  is  cancemed.  There  are  a  few  oonnties  south  and  east  of 
this  tlittt  would  probably  be  safe  sections  to  receive  cattle  Iktim,  but  the  Una  would  ba 
crooked  and  uncertain*  The  question  can  be  determined  b^  honest  oara,  and  Ihapee- 
ple  of  Texas  are  as  much  interested  in  the  matter  as  those  of  the  North.  Any  oonntr 
in  North  Texas  where  the  native  eattle  take  the  fever  from  ooming  in  oontaot  with 
Southern  Texas  cattle  is  a  safe  oountrv  from  which  to  receive  native  eattle.  Andtbt 
reverse  proposition  is  true.  It  is  a  little  dii&oult  to  get  at  an  exact,  or  poaltlve,  Imc 
just  as  it  is  difficult  to  determine  the  point  where  two  nieely-shaded  lines  on  a  pietoie 
blend.  There  is  a  sort  of  middle  ground  in  the  picture  where  tha  eoloaa  eannot  W 
distinguished.  So  there  is  a  neutral  strip  on  this  line  of  infection.  But  the  line  u 
laid  down  above  Is  on  the  side  of  absolute  safety.  When  properly  adjusted  there  will 
be  a  safe  inlet  for  all  of  the  steers  from  North  Texas,  and  that  peotion  is  xe»l]y  in  the 
same  boat  with  Kansas  and  Colorado. 

**  Instead  of  a  misunderstanding  and  pnlliijg  apart,  tha  people  of  tha  fl<mih  and  tl» 
North  want  to  enter  upon  a  concert  of  action  that  will  develop  all  the  fi^its  aboQt 
splenio  fevpr  and  enable  them  to  shape  their  action  as  to  bring  aoout  trade  and  market 
relations  to  their  mutual  interests,  Self-preservation  is  the  flrst  law  of  nature,  and 
tha  Texan  Is  as  quick  to  assert  it  as  the  ci^sen  of  Kansas  or  any  other  eoontry.  Bst 
a  knowledge  of  all  the  faots  will  aid  all  those  in  interest.'' 

BBPOBT  OF  B.  P.  OTTNNIIfaHAM. 

In  order  to  gain  all  the  additional  information  that  oeuld  be  obtained 
at  this  time,  OoU  8.  P.  Oiinningbami  an  employ^  of  the  Bnreaa  of  AdI- 
mal  Induatryi  was  directed  to  make  a  trip  across  Texas  tbrongb  the  sec- 
tion of  the  country  where  the  boundary  line  of  the  infected  district  was 
believed  to  run,  and  to  gather  all  the  known  facta  bearing  on  tbiaques 
tion«  Colonel  Ounningham  made  this  trip  and  submitted  the  following; 
report : 

Sir  :  I  have  the  honor  to  suhmit  the  following  report  of  m^lahor  and  its  raanlts,  u 
an  emplov6  of  the  Bureau  of  Animal  Industrv,  sinee  my  appointment  to  data.  This  re- 
port would  have  been  in  your  hands  sooner  had  it  not  been  held  back  in  order  lo  st^ontt* 
information  that  I  knew  would  have  great  hearing  on  its  value,  and  when  most  of  tin* 
had  been  collected  I  was  taken  with  uiness,  and  write  now  on  a  bed  of  fever.  I  \\  (^ 
appointed  July  1,  1885,  by  Hon.  Norman  J.  Colman,  Commissioner  of  Agrieul tare,  ai!(> 
noticed  that  von  would  furnish  me  instructions  as  to  the  flald  and  soopa  of  my  laboi^ 
Under  date  of  July  9,  1885,  I  received  the  following  from  you  i 

**  I  desire  that  you  should  obtain  as  aeourata  information  aa  posaihle  in  ngaid  to 
the  movement  of  cattle  from  Texas  during  the  present  summer.  We  are  anxtous  t^ 
locate  the  Texas  fever  line  across  Texas,  and  want  all  tha  daflnita  and  tillable  is- 
formation  on  this  subjeot  that  can  be  obtained.'' 

Aooompanyiug  this  were  questions  showing  the  oharaotar  of  information  seeded. 
Ton  alao  instroeUd  me  to  obtain  from  the  proper  State  officers  at  Anstin  a  itatstoent 
showing  the  number  of  cattle  in  each  of  the  oonnties  of  Texas  aooordlllf  to  tbeUteit 
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ntnrai.  ThA  moTement  of  the  Mitle  horn  fhe  8t*te  to  Vortbeni  nngm  had  already 
begun ;  bat,  owing  to  a  mlsoDderataoding  botwean  the  ocoit panto  of  what  U  termed 
Uie  oattral  strip  (a  map  of  which  I  sent  yon  some  time  iinoe),  and  the  ownere  of  the 
herds  on  the  trail,  there  had  occorred  a  serioos  blookade  near  Camp  Supply,  in  the 
ludian  Territory.  I  prooeeded  to  this  point,  going  via.  Dodge  Citv,  Kans.  I  sant 
yon  report  of  the  situation,  after  seeiog  a  lai^  number  of  the  cattle,  their  owners, 
and  the  ^anehmen  of  the  strip  early  m  Angiist,  and  while  there  arranged  to  seonre 
and  have  seonred  sinoe  a  oompieto  list  of  all  the  cattle  that  left  Texas  this  season  by 
this  Dallas  trail,  as  It  has  been  termed.  There  were  31  herds  passed  between  July  18 
and  September  10,  1886,  numbering  78,133  head,  and  all  In  apparent  good  health  ex- 
cept a  few,  which  died  from  poverty  and  black-leg.  I  have  the  name  of  every  owner, 
the  nnmber  in  herd,  destination,  and  the  ooonties  in  Texas  they  started  from.  About 
the  llOth  of  Angnst  I  was  notified  by  the  secretary  of  the  Western  Kansas  Association,  of 
Dodffe  City,  that  fever  had  made  Ito  appearance  in  several  herds  in  the  strip  near  the 
Dallas  trail,  chargeable  to  the  trail  cattle,  so  I  returned  to  Dodge  City  for  the  pur- 
fNOse  of  investigation.  On  reaching  that  point  I  found  Dr.  Holcombe,  State  veterina- 
rian of  Kansas,  there,  investigating  in  the  V  pasture  where  the  outbreak  was  claimed 
to  have  been  greatest.  While  awaiting  his  retuni  I  was  fortunate  in  meeting  the 
owners  and  foremen  of  nearly  every  ranch  on  the  strip  that  had  been  reported  to  me 
as  having  fover,  and  they  denied  the  existence  of  any  ontbreak.  Dr.  Holcombe,  on 
his  return,  iDformed  me  that  be,  accompanied  by  Dr.  P.  Harden,  veterinary  surgeon, 
had  spent  ten  days  in  searching  for  cases  in  this  pasture  and  found  on$  dead  cow, 
which  had  been  dead  over  twent)r.four  hours,  yet  from  autopsy  they  both  determined 
she  had  died  flrom  fever.  Beturning  to  Texas  I  found  letters  from  the  Pau-baudle, 
notifying  me  of  a  fever  outbreak  in  Donley  County.  I  started  on  8epteml)er  15, 
and  found  quite  a  serious  outbreak  had  occurred  among  the  native  and  graded  cattlo 
in  the  Cowhart  «&  Co.  pasture,  near  Clarendon.  I  sent  you  a  report  at  the  time.  I 
have  since  traced  the  cause  of  the  outbreak  and  found  it  due  to  cattle  shipped  from 
Kaufman  and  Houston  Counties.  The  epidemic  was  of  short  duration,  ana  the  per- 
cent.age  of  deaths  less  than  in  ordinary  seasons,  proving  more  fatal  among  high 
ffradiid  cattle  than  native  Spanish,  yet  several  deaths  occurred  among  these.  The 
fosaos  in  this  locality  J  do  not  think  exceed  in  all  75  head.  Messrs.  Finch,  Nelson  &, 
Co.,  Gpw9  Bros.,  and  Curtis  &  Atkinson  are  reported  to  me  as  having  lost  fully  300 
bead  this  season,  the  former  from  the  passage  of  the  Kauftnan  cattle  through  their 
ranges,  the  two  latter  from  cattle  from  Grimes  and  Limestone  Counties.  While  on 
this  strip  I  arranged  to  secure  a  list  of  all  the  cattle  that  had  crossed  at  Dean's  store 
into  the  Indian  Territory  going  North,  and  have  since  received  it.  From  it  I  find 
the  drive  foots  up  bv  this  route  for  1885,  940,354. 

Huvin|^  sent  out  the  circulars  from  Commissioner  Colman  in  regard  to  disease  and 
acclimation  of  cattle,  I  determined,  from  receiving  so  few  replies,  to  travel  over  the 
ranges  tpom  Bed  River  to  the  Bio  Qrando.  As  it  was  not  practicable  to  make  this 
trip  by  pnblio  lines  of  travel,  I  seonred  a  good  team,  guide,  and  back,  and  arranged 
to  atart  October  1.  But  receiving  notice  of  an  outbreA  of  fever  in  Wneeler  Couutv, 
Texas,  I  shipped  my  outfit  to  Harold,  Tex.,  and  then  crossing  at  Doan's  prooeeded  to 
Mobectio.  from  which  point  I  reported  to  yon  the  result  of  the  ontbreak.  Beturning 
to  Bed  River  at  Doun's,  I  continued  my  long  Journey  to  the  Bio  Qraude,  and  send  you 
herewith  tlie  tvhuH  of  that  trip. 

The  uctcompanying  map,  witli  the  marked  line  (l)  is  the  one  from  information  gath- 
ered on  the  road  that  would  be  above  any  remote  danger  of  infection.  3tartinff  as  It 
does  at  the  northeast  corner  of  Clay  County,  inclnding  that  county  and  Archer,  thence 
aonti)  on  east  line  of  Throckmorton  to  the  Clear  Fork  in  Shackelford,  I  was  induced 
to  place  this  line  from  the  following  facts  obtained  from  Messrs.  Curtis  dt  Atkinson. 
W.  C.  Womham,  Ikard  Brothers,  Hon.  J.  N.  Simpson,  H.  C.  Bedford^  and  a  nnmber  of 
other  gentlemen  who  arc  strictly  reliable,  and  who  have  been  ranging  in  this  section 
for  ye&ni.  These  gentlemen  all  agree  that  this  line,  drawn  as  it  is  north  of  the  Cross 
Timbers,  Is  in  a  high,  healthy  latitude;  that  cattle  reared  there  are  as  free  from  im- 
parting fever  to  the  cattle  of  the  Northern  States  or  Territories  as  the  cattle  of  Kansas 
or  Colorado ;  that  they  are  subject  to  iufoction  from  contact  with  coast  cattle,  and 
that  while  cattle  of  improved  breeds  when  brought  from  colder  latitudes  are  subject 
to  acclimation  feven  the  losses  are  slight,  and  when  properly  cared  for  do  not  exceed 
•10  per  cent.  Then  following  on  this  line  (I)  south  as  lain  out  on  the  map  to  the  Col- 
orado Biver,  my  Judgment  is  supported  by  the  report  of  a  committee  of  the  Brasos 
and  Colorado  Cattlemen's  Association,  herewith  submitted,  marked  A.  After  crossing 
the  Colorado  Biver  and  on  to  Eagle  Pass,  I  have  similar  testimony  ef  many  ranchmen 
as  to  the  safety  of  the  line.  Now,  I  wish  to  be  clearly  understood  that  I  do  not  hold 
that  I  reach  in  this  line  the  southern  limit  where  infection  begins;  the  vast  extent 
of  territory  to  examine,  the  impossibility  in  a  few  months  of  gaining  all  desired  in- 
fomiation^  renders  it  impossible  to  absolutely  define  a  line  above  which  aJl  cattle  are 
fne  from  imparting  this  disease  and  below  which  all  give  off  the  fever.  Yet  1  do  un- 
hesitatingly affirm  that  this  lino  is  as  safe  and  reliable  as  any  parallel  of  latitude  hith- 
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erto  named  by  State  sanitar^r  boanls.  At  the  leeent  national  ooiiTention  in  Saint 
Louis  I  had  a  ooDsultatioii  with  Western  and  Soathem  ranchmcm  from  New  Mexico 
and  ColoradOi  and  frum  Southwest  Texas  and  the  Pan-handie,  and  they  sogge^ed 
thu  line  marked  as  No.  3  tu  l>e  safe.  This  is  to  start  at  Laredo  and  follow  the  Iukt* 
national  Railroad  to  Taylor,  in  Williamson  County,  thence  vta.MiB8onri  Paei8e  Rail- 
way to  Fort  Worth,  then  via.  Fort  Worth  and  Denver  to  Bowie  iu  Montasne  Count j, 
thenoo  due  north  to  Red  River.  A  line  ^No.  2)  from  Eagle  Pass  to  Red  River  wss 
held  as  perhafis  a  satisfactory  temporary  hue,  but  Messrs.  K.  Q  Head,  J.N.  Simpeon, 
fltud  J.  W.  Little  rather  favored  Une  No.  3,  from  Laredo  to  Colorado  River  to  Aiu»un, 
thence  up  said  river  to  line  No.  1.  at  comer  of  Coleman  and  Brown  Coantiesy  and  then 
north  with  said  line  No.  1  to  Rnd  River. 

1  submit  these  various  lines  for  your  consideration  and  action,  and  onlv  regret  that 
there  is  not  more  complete  data  to  cive  you  on  this  important  subject.  Tht  stockmen 
of  Texas  and  the  rauchmen  of  the  North  and  West  have  been  brungbt  nearer  togethts 
by  the  eflerts  of  the  Bureau,  and  I  am  satinfied  that  during  the  next  six  months  I  «rill 
bo  able  to  gather  much  reliable  information  in  regard  to  this  disease.  Investigations 
so  far  this  season  show  the  cattle  found  infected  with  feverieoeivedit  from  catUe  thai 
came  from  east  and  south  of  line  No.  3. 

Indeed,  Kaufman,  Houston,  Grimes.  Limestone,  and  Freestone  County  herds  are  the 
only  ones  that  were  proven  to  me  as  having  caused  infection.   Aa  soon  as  statistical 
data  aro  collected  at  Austin  I  shall  forward  to  yon. 
Very  respectfully. 

S.  P.  CUNNINGHAM, 
Emplojf4  Bureau  Animal  Imduttrg, 

Dr.  D.  E.  SAUffON, 

Chi^  df  Bureau  of  Animal  Induatry, 

lu  coDDeotion  with  this  report  Ck>loiiel  Onnningliaiii  sabmitted  the 
following  report  of  a  committor  apiK>iiited  by  the  Brazos  and  Colorado 
Cattle  Association : 

Abilens,  Tbx.,  N&remher  10, 1885. 

Sir  :  As  you  remember,  I,  in  coxj  unction  with  two  other  members  of  the  Brasos  and 
Colorado  Association,  was  appointed  a  committee  to  gather  up  and  present  to  you  tlis 
facts  regardin^i  splenic,  Spanish,  or  so-called  Texas  fever,  as  it  affected  the  range  or 
ranch  cattle  within  the  boundaries  of  this  association,  an  association  that  extends 
from  the  Clear  Fork  of  the  Brazos  River  on  the  north  to  the  southern  iimlts  of  Cole- 
man and  Runnels  Counties  on  the  sonth,  from  the  west  line  of  Eastland  Coanty  on  thB 
east  to  Martia  and  Howard  Coantios  on  the  west,  embracing  the  counties  of  Btenheo, 
Shackelford,  Jones,  Fisher,  Scurry,  Mitchell,  Qarza,  Borden,  Martin,  Howard,  Midland, 
Nolan,  part  of  Tom  Green,  Runnels,  Taylor,  Callahan,  and  Coleman,  and  covering  a 
cattle-range  belt  of  some  300  miles  east  and  west^  and  200  miles  north  and  south,  and 
on  which  at  present  400,000  range  cattle  are  run.  The  climate  is  dry,  range  meaonitfl^ 
free  from  post-oak,  water  good,  altitude  averaging  over  1^400  feet.  Cattle  raiaed  here 
are  very  healthy  and  free  from  giving  off  any  contagions  diseases.  At  times  our  county 
has  been  charged  with  spreading  splenic  fever,  but  this,  when  tracea  to  its  on^^n, 
has  invariably  shown  the  fever  originated  in  and  was  propagated  bv  cAttle  coming 
from  the  coast  country.  Living  and  ranching  near  the  center  of  this  lielt  in  Jones 
County  for  near  seven  years,  running  from  d,000  to  10,000  cattle,  we  have  had  no 
trouble,  and  never  had  our  herd  or  young  cattle  from  it  suspicioued  as  spreading  fever 
when  sold  to  Northern  ranges ;  and  onr  committee  know  as  well  as  ycnrsoAf  that  tbs 
Spanish  cattle  in  this  belt,  raised  on  our  ranges,  are  as  free  from  Imparting  disease  of 
any  kind  as  any  cattle  on  the  ranges  of  Montana,  Wyoming,  Nebraska,  or  Dakota,  la 
regard  to  acclimation  of  Northern  cattle  on  our  ranges,  we  acknowled^  the  sodden 
change  from  a  cold  to  a  sultry  climate  gives  a  slight  attack  of  acclimating  fever  simi- 
lar in  symptoms  to  splenic  fever,  yet  when  cattle  from  the  North — high-grade  bulls  or 
Aill  blooda— are  brought  fh  in  winter  and  properly  cared  for  the  loss  is  veryiight,  oot 
exceeding  10  per  cent.  We  and  onr  association,  as  you  well  know,  nse  high  giads 
Herefords  ana  Shorthorn  bulls.  Our  grade  eattle  receive  and  are  liable  to  splenie 
fever  when  brought  in  summer  into  contact  with  coast  cattle.  The  above  oovera  ss 
near  as  we  can  hurriedly  summarize  the  condition  in  our  ranges.  Anxious  like  yonf 
self  to  get  at  the  bottom  fisMsts  of  this  bcisiness,  we  wish  to  upnold  your  hands  m  mak- 
ing a  complete,  thorough,  and  impartial  statement  of  tlM»  situation. 
Bespeetfnlly  submittedt 

W.  J.  BRTAN 
Chairman  of  Commftteej  M  J.  W.  Kuem  and  J.  J.  Hiiuem, 

Hon«  S.  P.  CUNIONGHAIC, 

Animal  Indu$try  Bureau  of  United  Statee. 
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The  lines  referred  to  by  Oolonel  OuTiiiiTi|;bam  in  his  report  will  bo 
fouDd  on  the  accompanying  map,  and  are  numbered  to  correspoud  with 
the  numbers  used  by  him. 

It  will  be  observed  that  in  the  report  of  Oolonel  Ounningliam,  and  in 
that  of  the  committee  of  the  Brazos  and  Colorado  Association,  the  state- 
ments in  regard  to  this  disease  are  general  and  apply  to  a  large  district 
of  country  without  any  definite  detailed  facts  in  support  of  them.  This 
difficulty  has  been  encountered  w4th  many  reports  received  from  the 
State  of  Texas.  Different  organizations  of  stockmen  and  different  indi- 
viduals have  different  ideas  as  to  the  location  of  the  infected  district  in 
the  State,  and  these  are  usually  presented  in  general  terms  as  condu- 
sions  from  their  experience  in  the  country  referred  to.  It  is  evident 
that  a  definite  line  cannot  be  traced  from  such  information  as  this.  The 
opinions  of  different  individuals  will  vary,  and  that  of  the  same  indi- 
vidual, from  year  to  year,  according  to  his  experience  at  the  time.  The 
only  way  to  draw  a  definite  and  safe  line  of  demarkation  is  to  consider 
the  definite  observations  of  cattlemen  as  to  the  effect  of  moving  cattle 
from  one  given  part  of  the  State  or  of  the  country  to  another  given  point. 
When  a  large  number  of  such  observations  are  collected  then  we  have 
reliable  data  upon  which  to  found  an  opinion  that  cannot  but  be  in 
accordance  with  the  fia«ts.  Believing  this  to  be  true,  I  have  taken 
into  consideration  the  definite  statements  which  have  been  given  in 
Aill  above,  and  I  have  drawn  a  line  from  the  Bed  to  the  Bio  Grande 
Bivers  in  such  a  position  that  I  think  it  may  be  assumed  that  all  the 
countiy  west  and  northwest  of  that  line  is  free  from  any  permanent  in- 
fection, and  the  native  cattle  from  it  may  be  safely  taken  to  any  part 
of  the  country  without  disseminating  the  contagion  of  Southern  fever. 
I  would  repeat  here  what  has  been  said  in  regaM  to  other  States,  that 
all  the  country  east  and  southeast  of  this  line  must  not  be  considered 
as  permanently  infected ;  undoubtedly  there  are  considerable  sections, 
possibly  whole  counties,  which  are  free  from  the  contagion  of  this  dis- 
ease, and  fi^m  which  cattle  might  be  safely  taken  to  Northern  States. 

The  counties  most  likely  to  be  uninfected,  I  judge,  from  information 
received  from  the  leading  stockmen  of  Texas,  are  Shackelford,  Calla- 
han, Taylor,  Bunnels,  Coleman,  Concho,  McCulloeh,  San  Saba,  Mason, 
Llano,  Gillespie,  and  perhaps  others  which  are  of  a  more  or  less  moun- 
tainous character. 

The  line  which  is  drawn  must,  therefore,  be  considered  as  a  prelimi- 
nary line,  based  upon  such  positive  information  as  we  have  been  able 
to  collect,  and  is  subject  to  revision  and  change  according  to  investi- 
gations which  may  be  made  in  the  future. 

In  case  the  National  Government  attempts  to  regulate  the  movement 
of  Texas  cattle  and  makes  a  distinction  between  the  infeoted  and  the 
uninfected  portions  of  the  State,  I  would  strongly  recommend  that  ex- 
periments be  instituted  to  determine  from  what  counties  east  of  this  pre- 
liminary line  cattle  may  be  safely  taken  to  uninfected  sections  of  the 
country.  The  quarantine  restrictions  of  Kansas  and  other  Western 
States  considered  all  that  part  of  Texas  south  of  the  thirty-fourth  par- 
allel of  latitude  as  infected  and  the  cattle  from  all  this  part  of  the  State 
as  liable  to  disseminate  the  disease.  These  regulations  were  doubtless 
based  upon  the  most  authentic  information  that  could  be  obtained  at 
the  time,  but  it  seems  very  certain  from  the  facts  given  above  that  such 
a  division  of  the  State  do^  great  injustice  to  many  of  the  western 
counties,  and  if  the  preliminary  line  which  I  have  indicated  shpuld  be 
adopted  cattle  from  a  large  section  of  the  State  would  be  allowed  to  go 
anywhere  without  restrictions,  and  this  may  be  safely  done>  although 
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ander  the  reralatf  ons  of  the  past  year  tbey  wotild  bare  been  considered 
iiifetited  cattle.  The  oattlo  tVooi  etwt  of  thiM  line  might  be  allowed  to 
go  ill  to  other  States  and  Territories  as  usual,  provided  they  are  restricted 
to  welldeflned  trails  and  are  not  alloweil  to  go  upon  the  ranges  of  sns- 
coptible  oattle  until  three  months  have  elapsed  since  they  were  driven 
(roni  the  infected  oountry.  During  the  winter  months  there  would  be 
no  necessity  fpr  any  restrictions. 

To  show  the  number  of  Texas  cnttle  west  of  this  preliminary  line  that 
ina.v  be  allowed  to  move  anywhere  without  restrictions,  I  append  the 
following  table,  which  gives  the  cattle  in  those  counties  assessed  for  tlie 
^  ear  188i>,  as  comi)iled  from  the  records  of  the  State  and  certified  to  by 
the  comptroller : 


Omoty. 

Knmber. 

Oounty. 

VanilMr. 

Andrews  ........«....«•«•.•.•..•... 

Armntrong  ..kaa.**...*.*  ....•*».••»».. 

Bailey 

Dordan • 

aHMoa.kk • *» 

Oaf son  ....••...•••.••.••...•.«»........ 

402 
41414 
700 
21201 
.  None. 
Nona. 
Kona. 
81, 140 
Kona. 
12.564 
89.  707 
60.666 
Kona. 
Kona. 
Konoi 
100,646 
40.446 
2101G 
69.  202 
19,600 
725 
66,150 
1276 
1002 
11874 
1660 
41141 
Kona. 
7.004 
24.700 
Kline. 
84,966 

HutcblAson a 

Jonas ••••«*•»•  4**..««....a...« 

ttroo 

51679 

£"«• ■ 

IkUuX   .•aa.aa.t.fe.«.aa...*.**a«««8a««».a 

Lamb • «a.......*k 

Llftacotnb • • 

LubbOt'k..«.«a«a.«*.. *■••■•«  a  ••■•.»••••• 

Lyon 

Itfnrtin • 

M.Hiro........a 

MoUey •. 

OoUltrat 

Oldham 1 

Pannar ....a...... 

Pmoos  (two-thirds) 

Potter .••.•••.•........ 

6164) 

1B.C06 

Kosa. 

Kooa. 
61.226 

XoM. 

u.eM 

4(.IIN 

('HMtrO a...* a 

Cliiiilrciw • 

Cni^hma a • 

Colli  lift  worth 

Cottle 

Cnmby • 

Dallam 

Daw6ou • .^.a. 

DaaraiDitb«*».«b8.««..  ••.•»..««.  a  «.*•«•.' 
Dickao* 

Dotiley...a....a..k a 

Bl  Paso*. •*•••*•••«• ...•••••••..* 

fUbe]:...aa» ••• 

rioyd 

Oainaa....... ^ 

QarSAa.aa a. 

aray  >«**k* •• •••• 

FraaldlO  aa.an*. a. .a. •••...••••• 8»..«. ft* 

Randall 

H«iberu....a « 

Srurry ...«*..•••. 

Sherman. • 

Stonewall... *•...«..... 

Swisher*. .•»•.•••. a. •..••.•.«a.fe«*a«k.a 
Terry ...aa. ........... 

Jlooe. 

Hansford 

liaiUeman..** ••• 

Hartlar 

Uaa  k  all .  .  ■  .  a  a  .  tf  «  •  •  •  •  .  •  «•«  »  •  •  •  a  .  a  a  .  •  a  a  •  «  • 

Heniphltt 

Uookley 

Howard v ^ 

wubl*i{or!!i!;!!iiii!ir.!!i;"i.'i."rr.' 

Total. ....••..•••.•...•«• 

141666 

I7.a6» 

11043 
KoM» 

1.607.603 

As  the  total  number  of  cattle  assessed  in  Texas  for  the  year  1885 
was  6,039,001,  it  will  be  seen  that  nearly  ono-fourth  of  these  are  iu  the 
district  west  of  the  preliminary  line  referred  to  above. 


THE  GAPB  DISBASB  OF  FOWLS. 

In  the  first  annual  report  of  this  Bureau  a  complete  translation  was 
given  of  M.  Megniu's  paper  on  the  spngamus  tracl^ealU  and  the  disease 
which  it  causes.  After  the  publication  of  that  report  Dr.  H.  D.  Walker, 
of  Franklinville,  N.  T.,  called  our  attention  to  the  fact  that  he  had  been 
making  some  investigations  of  this  subject  which  had  led  him  to  con- 
clusions that  would  very  greatly  modify  the  generally  accepted  views 
as  to  the  manner  in  which  the  parasite  gains  access  to  the  body  of  the 
host,  and  also  in  regard  to  measures  of  prevention.  To  obtain  addi- 
tional light  upon  this  important  question  Dra  Walker  was  employed  to 
repeat  his  experiments,  to  famish  material  with  which  control  exper- 
iments might  be  made  in  the  laboratory  of  this  Bureau^  and  to  sap- 
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ply  a  oomplete  set  of  his  mioroscopioal  preparations  for  study.  We 
have  only  spaoe  to  ffive  the  more  important  parts  of  this  work.  Dr. 
Walker,  believing  that  the  embryo  of  this  parasite  has  an  intermediate 
host  in  some  invertebrate,  living  on  the  infected  grounds,  came  to  the 
conolnsion  that  the  earth-worm  mast  be  the  animal  in  question.  His 
experiments  areqnoted  in  the  following  pages: 

£xperim0ni  1.— On  S«pt0mber  29, 1683,  mi  8.30  a.  m.,  a  ohiok  about  one  wook  old  was 
fed  ten  earth* woima  horn  the  bare  ipot  of  gronhd  by  the  aide  of  the  ooop  where  tlie 
chioke  had  the  gapes.  The  worms  were  oarefuUj  washed  in  water  to  remove  all  the 
dirt  adherins  to  them,  whioh  might  contain  the  eggs  or  embryos  of  9yngmiiu$,  On 
October  6,  at  7.30  a.  m.,  six  days  and  twenty-three  hours  after  the  feeding,  I  observed 
the  first  symptoms  of  the  gapes.  On  OotoW  7,  at  10.30  a.  m.|  eight  days  aud  two 
honrs  after  feeding  the  ehick,  and  twentyseven  bonrs  afUr  the  flxtt  symptoms  of  the 
disease,  1  killed  it  and  found  twenty-six  gape*worms« 

Sanerimmt  9.— On  Ootober  9,  at  8  a.  m.,  another  ohiok  a  little  over  two  weeks  old, was 
fed  four  earth- worms  from  the  same  plaoe.  with  like  preoautions.  At  the  same  time  of 
day,  on  the  10th,  It  was  fed  six  worms.  On  the  Uth,  13th,  13th,  14th  and  15th,  It  was 
fed  ten  worms  daily.  At  the  same  time  from  the  first  feeding,  a  little  less  than  seven 
days,  it  had  the  gapes.  It  was  kiUed  in  eight  days,  and  twelve  gap»-worms  found,  all 
in  the  trachea. 

jSvperimenf  3.— Commencing  on  November  13,  three  ohioks,  two  days  old*  were  fed 
eartb-worms  from  my  garden,  eight,  nine,  and  ten  days,  respectively.  No  symptoms 
of  the  gapes  were  produced,  out  to  determine  tKwitively,  tne  one  fod  nine  days  waa 
killed,  and  no  gape- worms  foUnd.  This  experiment  shows  that  all  earth-worms  do 
not  contain  the  embryos  of  $^ngamu9.  To  confirm  this,  earth-worms  from  the  sama 
plaoe  have  been  repeatedly  examined  with  the  microscope. 

E^mimtnt  4.— -Two  mature  fyneami  were  broken  in  pieces  so  as  to  free  the  eggs. 
They  were  then  placed  on  the  surface  of  a  dmh  filled  witn  dirt,  well  moistened  with 
water.  After  two  weeks,  some  earth-worms  were  placed  in  this  dish  and  allowed  to 
to  remain  ten  days.  Thrse  of  these  were  fed  to  a  chick,  whioh  was  carefully  watched 
for  two  weeks.  No  symptoms  of  gapes  were  discovered.  Evidently  the  embryos  had 
not  obtained  aooess  to  the  earth-worms  in  sufficient  numbers  to  produce  the  disease 
in  chicks. 

ExperiwienU  5  and  6.— On  December  13,  two  chicks,  Ibur  weeks  and  Ibnr  days  old, 
were  each  fed  six  earth-worms,  from  the  infected  spot,  with  the  same  preoannons  as 
before.  On  the  15th,  16th,  and  17th,  the  feeding  of  six  worms  was  repeated,  making 
twenty-four  to  each  chick.  On  December  90,  about  seven  days  as  before,  they  had 
the  fint  symptoms  of  the  gapes.  One  was  killed  and  twenty-two  gyngami  round. 
On  December  94,  eleven  days  from  the  feeding,  the  other  was  killed  and  sixteen  found. 
All  of  them  were  united  and  in  the  trachea.  None  were  found  in  the  lungs,  but  it  is 
probable  they  were  there,  and  want  of  experience  in  the  search  prevent^  their  dis- 
covery. 

MxpeHmmU  7,  8,  and  O.^-^On  April  91, 1884,  fed  three  obioka  two  days  old,  each  five 
worms,  from  the  same  plaoe  where  the  others  were  obtained.  Repeated  the  feeding 
on  April  22.  93,  94,  95,  ML  and  97.  On  April  98,  about  seven  days  from  the  first  feed- 
ing, all  had  the  gapes.  One  was  killed  and  tjfngami  found  in  the  trachea,  also  three 
pairs  in  the  lower  part  of  the  left  lung,  and  one  pair  in  the  lower  part  of  the  right 
lung.  Continued  to  feed  the  two  remaining  chicks  earth-worms,  until  May  5,  Just 
two  weeks  from  the  first  feeding,  when  one  was  killed  and  the  lower  part  of  the  trachea 
found  crowded  with  $yiigamL  One  of  these  measured  seventh-elgKths  of  an  inch 
in  length,  and  two  or  three  others  three-fourths  of  an  inch.  They  oontainod  futly 
developed  eggs,  as  did  also  the  excretions  of  the  chick  Just  before  it  was  killed.  This 
proves  that  the  embryo  of  ti^asiiM  In  the  earth-worms  is  developed  to  maturity  in 
two  weeks  from  the  time  It  obtains  entrance  to  the  ohiok. 

SxpetiiMnt  10.— On  July  16  fed  a  chick  ten  earth-worms,  and  repeated  the  feeding 
tor  mne  suooesslve  days.  The  gapes  observed  on  the  seventh  day  as  usual.  On  July 
'ii$,  ten  days  from  the  first  feedCig,  I  killed  this  chick  and  found  a  large  number  of 
f*yH0ami  in  the  trachea,  and  also  tha  embryos  in  different  stages  of  growth  in  the 
lungs. 

EiMerimeni  11.— In  order  to  see  if  Dr.  Megnin's  theory  was  oorreot,  that  the  cj^gs 
woofd  develop  within  the  fowl,  I  fed  a  chick,  about  three  weeks  old,  on  July  99,  three 
]9erfect  syii^osii,  containing  many  thousands  of  eggs.  This  chick  was  carefully  watched 
tor  Hr^  weeks  and  no  symptoms  of  gapes  observed. 

JS9B90rim0mt  19.— Three  young  robms  {Tardu$  migrahrioui)  in  the  nest,  fed  several 
infected  earth-worms  each  dally  for  twelve  days.  Theee  earth-worms  were  taken 
from  the  same  place  as  those  fed  the  chicks.  No  well-marked  symptoms  of  the  tapes 
were  observed.  Two  of  them  were  killed  and  tbree  or  four  gape- worms  found  in  the 
trachea  of  each*   A  nuiiibar  were  also  found  la  prooeis  of  development  la  the  longs. 
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These  birds  live  almost  entirely  on  earth-worms  daring  a  part  of  the  year,  and  I 
w^hed  to  know  whether  they  would  serve  as  a  host  for  the  parasite,  and  thus  be  in- 
stmmental  in  spreading  the  disease.  The  trachea  of  robins  differs  from  that  of  poul- 
try in  its  size  and  anatomical  strnctnre,  especially  at  its  lower  part,  where  the  Imi 
ring  dilates  and  forms  a  second  larynx.  Syngami  generally  collect  fit>m  the  lowf^r 
part  of  the  trachea  to  its  middle,  and  the  gapes  is  simply  the  effort  of  the  bird  to  ob- 
tain more  air  through  this  passage,  which  is  obstructed  by  these  worms.  It  is  evi- 
dent, therefore,  that  birds  which  have  a  larger  trachea  would  harbor  a  greater  unm- 
bor  of  $yngami  without  suffering  from  the  gapes.  We  see  this  is  the  case  in  chickM 
after  they  are  several  weeks  old,  for  syngami  can  often  bo  seen  in  their  windpipes  by 
opening  their  mouths  and  straightening  out  their  necks.  Several  worms  can  thus  tK^ 
seen  in  large  chicks  with  very  attle  embarrassment  to  respiration.  It  is  also  not  im- 
probable that  although  the  embryos  may  penetrate  the  ossophagus,  pass  to  the  luniis, 
and  thence  to  the  trachea,  the  greater  part  may  be  coughed  up  and  swallowed  bofon 
they  are  able  to  obtain  a  hold  on  its  mucous  membrane.  We  know  £h>m  an  examina- 
tion of  chicks  that  very  many  of  them  are  thrown  off  in  this  way. 

Eacperimeni  14. — On  July  4,  at  5  p.  m.,  fed  a  chick  about  four  weeks  old  a  large  num- 
ber of  9ifnga!aU  Just  hatched,  by  turning  the  water  containing  them  down  its  throst 
On  July  11,  at  7  p.  m.,  this  chick  commenced  to  have  the  cough  or  sneeze  diiaracter- 
istic  of  the  gapes.  July  12  coughs  much  more.  On  July  13,  at  9  a.  m.,  eight  days 
and  sixteen  hours  afto  the  feeding,  I  killed  the  chick  and  found  one  single  and 
twenty-nine  pairs  of  gyngami, 

Baqlerimeni  15.^0n  August  14,  at  7  p.  m.^  fed  a  youn^  robin  juat  firom  the  nesi  s 
large  number  of  embryo  $yngamif  hatched  m  water,  as  in  the  preceding  experiment 
It  was  kept  in  a  cage,  hanging  under  a  tree,  and  fed  by  the  old  biiS.  Aagnst  22 
(morning),  robin  has  some  symptoms  of  the  gjapes,  siioh  as  rapid  breathing,  an  oc- 
oasional  gai>e  and  shake  of  the  head,  and  is  inclined  to  sit  on  its  perch  instead  of 
standing  up  as  usuaL  August  23,  breathes  more  rapidly  and  is  evidently  i^uite 
sick.    August  26,  continues  to  grow  weaker  and  breathes  more  rapidly,  and  »t  tuim 

S>pes,  but  the  gapins  is  not  as  prominent  a  svmptom  as  in  the  case  of  chicks.  Od 
e  morning  of  the  Wtb  the  robin  died,  the  fifteenth  day  firom  the  feeding.  On  ex- 
amination three  fair-sized  iungami  were  found  in  the  trachea,  but  not  enough  to  ttl 
it  up,  so  as  to  produce  much  gaping. 

Earth-worms  from  infected  localities  were  sent  to  us  by  Dr.  Walker, 
in  order  that  we  might  confirm  his  results: 

May  25.-^Three  chicks  were  fed  with  8  worms  each.  One  was  killed  Jane  4.  Ko 
evidence  of  syngames  in  the  entire  trachea.  Near  the  pharynx  a  few  blood  extravs- 
sations  on  the  (esophageal  mucous  membrane  attracted  our  attention.  When  care- 
Mly  examined  several  smaU  nematode  worms  were  feund  in  the  submuoona  tissiie, 
filled  with  ova.  They  were  not  coiled  up  but  lying  in  a  wavv  Une.  Whether  Ihsae 
parasites  were  introduced  with  the  e^h-wozms  is  a  matter  of  cox^Jectnre.  June  S3, 
the  two  remaining  chicks  were  set  firee. 

July  1.— Two  chicks  were  fed  for  two  days  until  one  had  eaten  sixteen,  the  otiier 
eight  worms.  Jul^  7,  two  were  fed  until  each  had  consumed  twelve  worms.  July 
24.  symptoms  pointing  to  gapes  were  observed  in  two  of  these  four  chicks.  One  waa 
killed  July  28,  and  three  pairs  of  adult  syngames  found  in  the  trachea.  The  other 
gaped  occasionally,  but  grew  very  fast,  it  was  killed  August  6^  and  one  pair  of  laige 
syngames  finmd  attache,  to  the  trachea. 

This  pair  jras  torn  to  pieces  on  the  following  day,  and  the  mass,  in 
which  were  large  numbers  of  eggs,  kept  in  distilled  water.  On  Angiut 
17  the  embryos  could  be  observed  moving  about  in  the  shelL  Tvo 
days  later  many  had  left  the  shell.  Thus  a  period  of  thirteen  days, 
with  an  average  temperature  of  80^  F.,  was  sufficient  for  their  develop- 
ment. When  placed  in  distilled  water  August  6,  the  stage  of  segmen- 
tation  was  not  yet  passed.  Megnin  mentions  twenty-eight  to  thirty 
days  as  the  time  required  for  development  at  a  temperature  of  68^  to  77^ 
F.  The  temperature  of  our  laboratory  ranged  firom  76^  F.  during  the 
day  to  880  F.  at  night 

On  August  19,  three  chicks,  one  three  days  old,  and  two  over  a  week 
old,  were  fed  with  these  embryos  and  ripe  ova.  They  were  suspended 
in  water  and  injected  down  the  oesophagus  with  the  aid  of  a  pipette, 
each  bird  receiving  about  fifty  individuals. 

The  younger  chicks  dieid  on  the  1st,  3rd,  and  6th  of  September, 
respeotavely.    In  Uie  last  only  one  pair  of  sy&games  was  firand.  Of 
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tbe  two  older  chicks,  one  died  September  8,  without  any  wonns  in  the 
trachea ;  the  other  was  killed  September  16,  no  worms  found. 

Thus  onr  success  was  only  partiaL  both  in  feeding  earth-worms  and 
embryo  of  syngames,  while  Dlr.  Walker  obtained  very  positive  results 
with  botli  mofles  of  infection. 

The  foregoing  experiments  show  that  earth-worms  of  infected  places 
<lo  contain  the  embryo.  They  also  show  that  the  earth-worm  is  not  a 
necessary  host,  and  therefore  Megnin's  views  as  given  in  the  preceding 
report  remain  still  in  full  force.  The  embryo  is  without  doubt  present 
iu  the  earth-worm  for  the  same  reason  that  particlcs.of  earth,  leaves, 
&c.,  are  present.  The  earth-worm  in  boring  into  the  soil  must  fre- 
quently swallow  the  earth  that  lies  in  its  way,  as  pointed  out  by  Dar- 
win. iThat  ova  of  syngames  should  be  swallowed  in  this  way  is  quite 
natural ;  and  the  embryos  mkj  even  be  used  ta  food,  and  in  that  case 
killed  before  they  leave  the  alimentary  canal  of  the  earth-worm.  So 
that  the  question  whether  earth-worms  are  really  iigurious  to  farmers 
in'  eating  ova  or  embryos  of  syngam^  can  hardly  be  decided  in  the 
affirmative  from  these  experiments.  To  Dr.  Walker,  however,  belongs 
the  crcklit  of  having  pointed  out  the  interesting  fact  that  earth-worms 
of  in&cted  grounds  may  produce  the  disease  in  chicks  which  feed  upon 
them. 

Dr.  Walker  examined  the  alimentary  canal  of  infected  earth-worms 
carefiilly  and.  found  therein  parasites  which  he  believes  were  the  em- 
bryos of  Sgfigamus  traehealis.  We  examined  a  number  of  worms  sent 
by  him  ver^  careftdly,  but  feAleA  to  demonstrate  the  presence  of  any 
embryo  smaller  than  the  nematodes,  which  were  quite  uniformly  present 
in  the  body  cavity  and  inhabit  the  segmental  organs.  These  measured 
about  .5™  (.02  inch)  in  length.  Dr.  Walker  gives  the  length  of  the 
smaller  embryo  as  .0118  inch.  A  certain  gregorina  ( O,  agilis  t)  was  also 
frequently  observed. 

Dr.  Walker  also  tried  artificial  culture  of  the  embryos  which  he  ob- 
tained fix)m  the  alimentary  canal  of  the  earth-worm.  For  this  purpose 
he  u&ed  blood  serum,  into  which  tiiey  were  placed  and  then  kept  in  an 
incubator.^  The  blood  serum  was  changed  every  day.  Some  worms 
died  within  two  days;  others  lived  for  five  or  six  days,  during  which 
period  he  observed  some  to  molt.  The  rapidity  with  which  blo<m  serum 
decomposes  at  a  high  temperature,  the  toxic  effects  of  the  products  of 
putrefac^on,  and  the  poverty  in  respirable  oxygen  of  this  medium  make 
such  exi>eriments  difficult  of  execution  and  uncertain  in  results. 

Dr.  Walker  suggests  that  the  earth-worms  of  infected  poultry^ards 
be  destroyed.  To  do  this  the  ground  is  to  be  covered  with  lime,  salt, 
or  ashes,  of  which  substances  he  prefers  the  salt. 

As  to  the  possibility  or  desirability^  of  exterminating  the  earth-worms 
from  poultry-yards  whei^  gapes  exist  among  the  fowls,  the  experiments 
made  are  neitiier  sufficiently  numerous  nor  so  definite  in  their  results  as 
to  admit  of  a  satisfactory  conclusion.  That  chicks  may  contract  gapes 
by  feeding  upon  earth-worms  that  contain  the  embfyos  of  Syngamua  is 
demonstrated,  but  it  has  also  been  demonstrated  that  this  is  not  the  only 
way  by  which  this  parasite  gains  entrance  into  the  body  of  the  chick. 
To  destroy  earth-worms  Dr.  Walker  recommends  saturating  the  earth 
of  poultry-yards  with  a  solution  containing  1  or  2  pounds  of  salt  to  a 
gallon  of  water.  All  interested  in  this  subject  should  carefully  read,  in 
in  connection  with  the  present  remarks,  the  details  of  the  measures  of  pre- 
vention suggested  by  M.  Megnin  (First  Annual  Beport  of  the  Bureau 
of  Animal  Industry,  pp.  292-295);  and  in  case  of  failure  to  arrest  the 
disease  by  these  measures,  an  attempt  may  be  made  to  destroy  the 
ewth-worms  aooording  to  the  reoommendationB  of  Dr.  Walker. 
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VERMINOtrS  BRONCHITIS  IN  CALVES  AND  LAIIBS,  AND  ITS 
TEBATMENT  BY  TRACHEAL  INJECTIONS. 

The  occasional  appearance  of  the  disease  known  as  lung-worm  dis- 
ease in  cattle  and  sheep,  also  called  verminons  bronchitis,  the  husk,  hoos^, 
parasitic  bronchitis,  phthisis  pulmonalis  verminalis,  renders  it  impor 
tant  to  put  together  whatever  facts  are  known  at  present  concerning  the 
nature,  cause,  and  treatment  of  the  disease.  The  primary  seat  of  tk 
affection  being  the  lungs,  the  disease  mighty  on  superflcial  examinatioa, 
be  confounded  with  the  far  more  dangerous  aisease  of  pleoro-pnenmooii, 
unless  the  symptoms  and  the  means  of  diagnosis  during  life,  as  wellM 
the  appearatioe  presented  by  the  lungs  on  poMt  mortem  examinatioiL  be 
carefully  noted.  The  life  history  of  the  parasites  that  are  the  cause  or  tbe 
disease  is  not  yet  fully  known,  although  upon  it  depends  the  most  Im- 
portant kind  of  treatment—that  of  prevention.  The  following  pagis 
contain  the  most  advanced  views,  and  it  is  to  be  hoped  that  the  near 
future  will  convert  these  views  into  absolute  facts  upon  which  a  n- 
tional  prophylaxis  may  be  based.  The  disease  attacking  shee^  and 
goats  is  due  to  a  nematode  worm,  Strongylu9  Hlaria  ;  the  parasite  st- 
tacking  calves,  Strongylus  micrurusy  also  found  in  the  horse  and  ass,  is 
closely  related  to  the  former.  A  third  form,  common  in  swine,  Strtm^- 
lu9  paradoxus^AoeB  not  appear  to  cause  any  serious  disturbanoea  in  swine. 
In  an  apparently  healthy,  fat  pig,  which  was  killed  at  the  experimeoUl 
station  last  year  for  anotner  purpose,  plugs  of  these  worms  were  found 
in  the  smaller  bronchi,  enveloped  in  mucus.  In  a  severe  case  of  swine 
plague,  these  same  worms  were  found  in  the  lujigs  plugging  some  of  tbe 
smaller  tubes.  The  lungs  themselves  were  not  bepati^,  however,  as  ii 
frequently  Uie  case  in  swine  plague,  the  lesions  being  limited  mainlj  to 
the  large  mtestine.  Recently  this  parasite  was  found  by  A.  Kooh  (Dk 
Nematoden  der  Bchafiwige^  1883)  to  infest  in  lar^  numbers  the  broocbi 
of  sheep  in  an  epidemic  of  verminous  bronchitis.  The  same  obserrer 
sdso  describes  another  parasite  found  in  the  lungs  of  sheep,  tiie  prsi- 
enoe  of  which  was  characterized  by  nodular  elevations  on  the  soHsoe 
of  tiie  lungs  containing  large  numbers  of  hair-like  worms  (Bumdoiiu 
otU  pulmonalxB). 

The  disease  aepends^  according  to  most  authorities  upon  the  relatite 
humidity  of  the  soil,  and  is  therefore  most  prevalent  in  low-lying, 
swampy  pastures  containing  pools  of  stagnant  water.  Years  of  aban- 
dant  rains  are  said  to  favor  the  outbreak  of  the  disease  for  the  same 
reason,  fipisootics  have,  however,  been  observed  in  elevated  regions, 
and  in  England  it  is  asserted  that  hill  farms  suffer  most  from  ravages 
of  Stnmgylui  filarim^  the  lung- worm  of  sheep.  Davaine,  eliminating  tbe 
influence  of  moisture  entirely,  states  that  the  only  constant  featores 
of  the  disease  are  age  and  season.  It  is  probable  that  outbreaks  in 
elevated  regions  are  exceptional  and  due  to  special  causes.  Touog  ani- 
mals, calves  from  twelve  to  fifteen  months  old,  and  lambs,  are  DOit 
prone  to  suffer,  yet  cases  have  occurred  in  which  adult  animals  hare 
been  attacked.  B811  reports  the  diseafte  in  a  cow  eight  years  old.  It 
is  common  during  late  summer  and  early  autumn^  although  not  limited 
to  this  period. 

SYMPTOMS. 

The  disease  symptoms  are  mnch  alike  in  lambs  and  oalves,  both  bsin^ 
due  to  mechanical  obstruction  of  the  smaller  air-passages.  Tbev  begin 
to  appear  in  lambs  and  yearlingSi  when  driven  to  pasture  inspxuif  uA 
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Tally  in  the  form  of  a  severe  bronohial  oatarrh.  There  is  diffloalty  in 
breathing  and  a  severe  gasping,  spasmodic  cough.  The  cough  gener- 
ally oocnes  on  when  the  herd  is  driven  to  pasture.  Daring  the  parox- 
ysms, masses  of  mucus  are  occasionally  discharged,  with  great  effort, 
which  contain  eggs,  embryos,  and  adult  forms  of  the  parasite.  With 
increase  in  the  intensity  of  these  symptoms,  emaciation  goes  on  in  spite 
of  continued  appetite.  Anemia  appears  characterized  by  a  paleness  of 
the  skin  and  mucous  membranes,  the  abdomen  becomes  enlarged,  the 
eyes  become  dim;  in  sheep  the  wool  comes  away.  Swellibg  may  ap- 
pear under  the  abdomen,  at  the  Joints,  and  under  the  Jaws*  Death  fVom 
general  debility  flnallv  terminates  the  gradual  loss  of  vital  powers. 
Sometimes  the  general  plugging  up  of  the  smaller  bronchi  may  bring 
about  suttbcation  during  a  paroxysm  of  coughing.  The  disease  in 
lambs,  which  is  apt  to  be  more  severe  in  fall,  may  disappear  in  the  spring 
in  milder  oases.  A  French  observer  reports  in  an  outbreak  in  oalves 
the  presence  of  a  painfhl  cough,  coming  on  in  veritable  paroxysms,  far 
more  violent  than  in  simple  bronchitis,  and  frequently  leading  to  suffo- 
cation. Respiration  is  increased  in  ft*equency,  the  conjunctiva  in- 
jected, the  head  extended  on  the  neck,  the  mouth  opened  widely,  and  the 
tongue  protruded  to  obtain  air.  The  discharges  from  nose  and  mouth 
contain  parasites. 

The  disease  may  last  fVom  two  to  four  months  and  the  prognosis  is 
usually  bad.  Gnses  of  suspected  verminous  bronchitis  which  die  within 
a  few  days  after  the  first  appearance  of  symptoms  ought  to  arouse  sus- 
picion and  direct  attention  to  a  careful  (Examination  of  the  lungs  and 
bo<ly  generallv  Immediately  after  death. 

The  above  brief  description  of  symptoms  evidently  refers  to  severe 
ofi«es.  The  intensity  of  tne  disease  Is  proportional  to  the  number  of 
parasities  which  have  found  lodgment  in  the  lungs.  In  this  disease, 
therefbre,  all  grades  of  severity  may  be  met  with  and  many  of  the 
symptoms  above  enumerated  may  be  entirely  absent. 

DIAGNOSIS. 

In  connection  with  a  carefnl  examination  of  the  symptoms  it  is  of  im- 
portance to  examine  with  a  lens,  or  the  naked  eye  if  a  lens  be  not  at 
band,  the  mucus  discharged  ttom  nose  and  mouth.  The  adult  worms 
will  appear  as  small,  white,  interlaced  filaments,  like  shreds  of  lint  or 
white  iiair.  Placed  in  tepid  water,  these  often  execute  vermicular  move- 
ments. The  adult  forms,  espcciallv  the  females  crowded  with  eggs, 
appear  like  masses  of  coarse,  white  linen  thread. 

POST  MORTEM  APPBAEANOBS. 

In  an  examination  of  the  body  of  lambs  and  calves  which  have  suc- 
cumbed to  the  disease  there  will  be  found,  besides  absence  oi  fat,  effusion 
of  serum  into  the  pericardial,  thoracic,  and  peritoneal  cavities,  the  usual 
concomitant  of  great  debility.  The  lungs  are  pale  red,  often  nodular 
and  atlberent  to  the  chest-wall.  In  places  the  lung  tissue  is  solidified 
and  sinks  in  water.  The  mucous  membrane  of  the  bronchi  is  inflamed 
and  thickened  in  patches;  sometimes  there  are  blood  extravasations  and 
ulcerations.  Thd  bronchi  are  often  enlarged  or  saccular.  The  parasites 
themselves  are  found  in  the  trachea  and  bronchi)  often  rolled  up  into 
masses  which  ocouny  the  recesses  or  sacs  above  mentioned,  or  plug  up 
completely  the  smaller  divisions  of  the  bronchi.    In  the  larger  divisions 


Digitized  by  VjOOQ IC 


6o(i         KKPOBT   OF   THE    COMMISSIONER   OF   AGBICULTUEE. 

elevations  or  swellings  are  sometimes  met  with  made  ap  of  neBts  of 
strongyli. 

In  the  case  of  a  cow  which  had  suffered  for  months,  and  finally  died 
from  suffocation,  Anacker,  quoted  by  Ziirn  {Die  Schmarotzerj  <fe^,  p. 
274),  describes  the  lungs  as  follows : 

Bronchi  filled  with  bnndJes  of  worms  enveloped  in  a  Tiscid,  bloody  mneiis.  Th« 
mnoons  membrane  presented  the  appearance  of  a  catarrhal  inflammation.  It  va 
much  reddened  and  studded  with  hemorrhafno  points  and  patches.  Lanes  osdemt- 
toos.  Much  serum  flowed  on  catting  into  them.  Some  lobules  were  inflated  sod 
sliahtly  inflamed.  Most  were  hepatizeid  or  solidified  luld  surroanded  by  strips  of  ti«ie 
infiltrated  with  serum,  so  that  they  represented  small  oblong  fields  in  which  tht 
alveoli,  filled  with  pus,  wore  recognizable  ss  small  gray  nodules  projecting  slightly 
above  the  cut  surface.    The  thorax  and  pericardium  coatained  much  serum. 

Several  calves  affected  with  lung-worms  were  received  at  the  experi- 
mental station  October  21 .  One  of  them  was  killed  for  eaamination 
October  26.  During  its  stay  at  the  station  there  were  no  marked  indi- 
cations of  pulmonary  disease,  excepting  a  cough,  which  slowly  decreased 
iu  severity.  There  was  no  discharge  from  the  nose,  no  difficulty  in 
breathing.  Physical  examination  revealed  local  loss  of  xesonanoe  and 
increased  crepitation. 

The  lungs  (Plates  III,  lY)  had  a  normal  appearance  with  the  excep- 
tion of  some  irregular  patches  of  a  dark-red  color,  more  numerous  pos- 
teriorly where  the  pleura  was  also  much  clouded.  On  removing  them 
from  the  thorax  no  adhesions  could  be  detected.  The  posterior  half  of 
both  lungs,  however,  was  found  doughy,  not  fully  ooUapsed.  Large 
masses  of  hepatized  tissue  were  wedged  in  and  bounded  by  normal  tis- 
sue. The  solidified  portions  were  of  a  deep-red  flesh  ccrfor,  with  paler 
points  scattered  through  it,  representing  the  finest  bronchioles.  This 
tissue  sank  immediately  when  placed  in  water.  There  was  no  hyper- 
trophy of  the  interlobular  connective  tissue.  On  slitting  open  the 
smaller  bronchi  bundles  of  adult  worms  Were  seen,  almost  filling  up  the 
lumen  of  the  tubes.  The  worms  were  arranged  parallel  with  one  an- 
other, a  few  projecting  from  the  opening  of  each  smaller  bronchus  into 
the  larger  tube.  (Plate  lY,  Fig.  2.)  The  mucous  membrane  of  these 
tubes  was  pale  and  covered  wiUi  a  very  slight  amount  of  mucus. 

Portions  of  the  lung  were  placed  in  the  relrigemtor  over  night  and 
examined  on  the  following  day,  when  the  cut  ends  of  the  bronchi  were 
found  crowded  with  worms  partly  extruded.  It  was  thought  that  the 
absence  of  respiration  induced  an  outward  migration  of  the  worms  and 
might  explain  the  crowed  condition  of  the  larger  bronchi  Of  all  the 
worms  examined  the  caudal  extremity  was  turned  towards  the  trachea, 
however. 

Scrapings  from  the  mucous  membrane  of  the  bronchi  and  from  the 
cnt  surface  of  the  hepatized  regions  contained  ova  and  active  embryos. 
The  embryos  within  the  ova  moved  at  intervals,  proving  that  they  were 
nearly  prepared  to  leave  the  shell.  The  bronciii  containing  the  parsr 
sites  were  quite  uniformly  surrounded  with  hepatized  ^sue.  The 
brotichi  penetrating  healthy  lobes  were  found  empty. 

In  the  disease  of  lambs  recently  minutely  described  by  A.  Koch  {loe. 
cit.)  the  surface  of  the  lungs  is  studded  with  ten  to  tiiiirty  yellowish 
nodular  elevations  varying  from  the  siee  of  a  lentil  to  that  of  a  walnnt 
and  elastic  to  the  touch.  Smaller  nodules  about  the  size  of  a  hemp-aeed 
usually  accompany  the  others,  but  are  situated  near  the  borders  of  the 
lungs.  On  section  these  nodules  are  observed  to  represent  modified  ai^ 
ceUsfilled  with  a  milky  fluid,  and  oontaining  small,  hair-like,  interlacing; 
filamentous  worms  scarcely  distinguishable  with  the  naked  eye.    Under 
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the  misorosoope  large  nnmbers  of  eggs  and  living  embryos  are  also 
foand.  These  no^alar  elevations  have  been  described  by  other  authors 
in  conHection  with  varioas  forms  of  verminoas  bronchitis,  bat  it  now 
seems  probable  that  thoy  are  produced  by  bat  one  kind  of  parasite 
{Paeudaliua  ovis  pulmonalis). 

DBSORIPTION  OF  THB  PABASirSS. 

The  lang-worm  of  cattle  is  described  by  Schneider  (Manoffraphie  der 
Nematoden)  as  follows : 

StrongyJuB  miorurtUf  Meblis.— Male,  35"b»  (1.4  inches) ;  female,  60"^»  (2.4  i&ohes) 
month  ronnd,  without  noticeable  napill» ;  cntiole  suTooth;  vulva  18"n  (.7  inch)  from 
oaadal  eztremity.  Viviparons.  Bursa  small,  round.  Posterior  rays  three  notches  of 
the  extremity  of  the  common  trunk,  lliddle  rays  single.  Anterior  rays  separate. 
Spicola  short  and  strong,  colored  deep  brown. 

A  namber  ef  lung- worms  received  recently  at  the  laboratory  from  the 
West  were  measared  and  of  threeof  the  adalt  males  the  dimensions  were 
40mm^  60"»",  and  53°»",  respectively.  This  would  make  the  leverage 
length  at  least  45"^°^  (1.8  inches).  Two  adult  females  measured  55°"°*  and 
65"°»,  respectiveiy.  Tthp  width  of  the  body  in  both  sexes  was  from  .4"™ 
to  .5°^  (.015  to  .02  inch) ;  the  ova  wiftiin  the  uterus,  and  containing  ma- 
tured embryos,  were  .08°^  long  and  .05"*™  wide.  (For  drawings  made 
from  these  spedmeni^,  see  Plate  Y,  with  description.) 

The  gtrongyli  removed  from  the  lungs  of  the  calf  at  the  experimental 
station  were  found  somewhat  shovter.  Of  ten  males  the  average  length 
was  about  87"™  (1,6  inches) ;  ten  femtCles  averaged  about  47°™  in  length, 
or  almost  2  inches.  The  embryos  of  the  lungs  measured  about  .3™™  in 
length  (about  .012  inch)  and  .018™™  (.0007  inch)  in  thickness.  Those 
hatched  from  ripe  ova  a  day  later  were  of  the  same  dimensions.  The 
ova  were  about  .06™™  (.002  inch)  wide  and  .09™™  (.0036  inch)  long.*  The 
adult  worms  within  the  bronchi  were  kept  for  at  least  forty-eight  hours 
in  the  refrigerator  at  a  temperature  of  60o  to  5QP  F.,  and  very  few  mani- 
fested any  movements.  After  a  few  hoars'  sojourn  in  a  normal  salt  so- 
lution in  the  ivcubator  at  a  temperature  of  98^  to  100^  F.,  most  of  them 
exhibited  very  active  movements.  A  large  number  of  ripe  ova  were 
placed  in  temperatures  of  about  50o,  66<5,  and  76°  F.,  respectively;  within 
twenty-four  hours  very  few  of  the  embryos  of  the  first  lot  had  left  the 
shell,  while  a  large  number  were  found  hatched  and  lively  in  the  third 
lot. 

The  most  common  lung- worm  of  sheep  is  described  by  the  same  author 
as  follows : 

Strongylusfilaria,  E.— Male  25«™  (1  inch}.  Female  70»»  (2.75  inches).  Mouth  ronnd. 
Head  Bounded,  without  noticeable  papillffi.  Cuticle  with  numerous  longitudinal 
ridges.  Vulva  30™"  (1.2  inches)  from  the  caudal  extremity.  Qraries  symmetrically 
directed,  anteriorly  and  posteriorly.  Uterus  filled  with  free  embryos.  Buna  long. 
Three  dorsal  rays,  also  shallow  notches.  Ventral  rays  separated.  Spicnla  slvrt  and 
very  thick,  dark  brown.    (Plate  VI,  Figs.  5  and  6.) 

These  two  species  are  very  closely  related,  but  are  definitely  distin- 
guishable by  the  different  situation  of  the  vulva,  and  the  ajbsenec  of  all 
cnticular  ridges  in  the  former. 

The  CBSophagus  of  Strangylus  fllaria  is  about  1.6"^°^  (.06  inch)  long,  with 
a  bulb-like  enlargement  at  its  junction  with  intestine  ipto  which  its  bell- 
shaped  terminal  portion  projects.  Tha  intestine  extends  as  a  brownish 
tube  through  the  entire  body;  The  vulva  shows  as'  two  pro/ecting  lips. 

'"  J-  ■       

*  The  disnepaxioy  in  length  between  this  and  the  other  lot  of  oya  is  explained  when 
^vre  consider  that  tne  former  were  measured  fresh. 
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Very  obaraoteristic  are  tbe  two  hollow,  dark  8pi<mla»  about  .5*>  (.02 
inch)  long ;  egga,  oval,  .X*"*  (.004  inch)  long,  .06  »»  (.024  inch)  broad. 
Embryos  .5"^  (.02  inch)  long,  and  .02>»»  (.0008  inch)  in  diameter.  TaU 
slender,  slightly  coryed,  pointed.  The  head  has  a  charaoteristic  cop- 
nlar  projection. 

The  lang-worm,  found  frequently  in  pigs  \f  ithout  causing  much  dam 
age,  but  also  in  sbeep,  where  it  is  said  to  cause  at  times  severe  broD- 
cbitis,  deserves  on  this  account  a  passing  notice.  It  is  briefly  described 
as  follows  (loo.  oit.) : 

Strangylus  paradoxuB,  Mehlia.— Male  20««  (.79  iDoh).  FemAle  30««»  to  35»»  (li 
inobes,  to  1.98  inch).  Mouth  •nrroaoded  by  uix  lobes.  The  twe  lateral  ooee  lam^t 
Vulva  near  anue  proleotins,  euironnded  by  a  yeaiole  or  bladder-like  body,  ▼uible  to 
tbe  Daked  eye.  Caudal  end  ef  male,  at  the  baae  of  bursa,  ourved  toward  the  ▼entni 
aspect.  Bursa  with  pupieroas  folds;  it  oaunot  be  spread  without  tearing,  hsBosso 
description  possible.     (Plate  VI,  Figs.  I  and  9,) 

The  male  is  provided  with  two  very  long  spioula,  measuring  2.6^  (.1 
^  inch)  outside  of  the  body.   They  are  hollow,  tubular,  and  naafly  marked 
with  transverse  bands. 

The  hair-worm  (Plate  YIt  Figs.  3  and  4)  which  produces  the  tubercular 
nodales  on  the  surface  of  tb^  lungs  in  sbeep  (PseudaliutoviipulmonaUt, 
may  be  briefly  described  as  oyliuclrioal  in  shape,  20»»  to30»^  (.79  Inch  to 
1.2  inoh)  long,  M^  to  .07"»  (.002  inch  to  .0028  inch)  thick,  the  female 
being  longer  than  tbe  male.  The  caudal  portion  of  the  body  of  the 
male  is  wound  up  in  dose  spirals  \  that  of  the  female  is  wavy.  Moath 
corolla-shaped,  with  four  membranons  lips.  It  contains  a  boring  appa- 
ratus retiembling  a  fir  cone.  The  caudal  end  of  the  male  is  cleft  and  pro- 
vided with  two  equal,  arched,'  dark-brown  spioules.  Tbe  free  end  of  each 
is  divided  into  two  spines,  toothed  ventrally.  This  latter  worm  maybe 
readily  distinguished  .from  the  other  forms  described  by  its  attenuated 
form,  the  absence  of  a  distinct  bursa  and  the  bifid  splenica.  Sirotigylm 
j^aradoama  is  readily  singled  out  by  its  peculiar  bladder-like  attachment 
m  tbe  female,  and  the  very  long,  booked  spicnla  in  tbe  male.  The  t^ 
mainiog  two  species  (Strongyhui  miorunu  and  8trongylu9  ftlaria)  are  vers 
much  alike,  but  the  nabitat  will  serve  as  a  means  of  distineticm,  if  the 
microscopical  characters  cannot  be  studied. 

The  complete  life  history  of  the  various  lung^worms  is  still  a  matter 
of  speculation  among  helmintbologists.  A  thorough  knowledge  of  the 
mode  of  life  of  tbe  embryos  and  larv»  before  their  final  establishment 
in  the  trachea  of  domestic  animals  would  guarantee  better  means  of 
prevention. 

In  regard  to  the  Strongyhis  filaria  of  sheep,  Leuckart  describes  the 
embryos  discharged  with  the  mucus  as  quite  well  characterixed  by  '^ 
button-like  projection  at  tbe  cephalic  extremity.  They  remain  aUve  in 
moist  earth  for  weeks,  They  may  even  dry  out  and  still  assnme  their 
activity  on  the  addition  of  water.  They  molt  in  about  two  weeks,  and 
die  sol^n  after.  Lambs  fed  with  molting  embryos  failed  to  take  tbedl^ 
ease.  Four  sheep  fed  at  different  times  with  bronchial  mucus  contain 
ing  numerous  embryos,  remained  well,  Leuckart,  therefore,  conclude:^ 
that  the  embryos,  after  being  discharged  from  tbe  lungB|  probably  in 
vade  some  invertebrate,  such  as  insect  or  snail,  and  there  attain  twici* 
their  original  length  before  they  are  capable  of  becoming  matured  irben 
taken  up  by  ruminants.  He  does  not  share  the  views  otsome  who  main- 
tain that  the  disease  is  communicable  directly  from  one  animal  to  an- 
other. In  other  words,  the  contact  of  the  sick  with  the  healthy  is  not 
dangerotts. 

Most  of  the  authorities  of  to-day  seem  to  accept  this  viewi  and  it  cer- 
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tainly  has  more  in  its  flavor  than  the  opposite.    A  few,  especially  among 
the  French,  adhere  to  the  belief  of  ito  oommQmcability. 

The  life  history  of  these  langworms  may  be  samiparixe4  briefly  as 
follows:  The  adult  sexually  mature  worms  m  the  trachea  and  bronchi) 
or  alveoli  (Paeudalius  ovis  pulmonalia)^  produce  a  large  number  of  ova, 
which  finally  set  free  living  embryos.  These  are  discharged  with  tbe 
mucns  and  probably  enter  some  invertebrate  as  a  mediate  host  to  un- 
dergo further  development.  When  taken  into  the  stomach  of  the  final 
iiost,  through  tbe  food  and  drinking  water,  they  migrate  back  to  the 
pharynx  and  thence  into  the  air  passages,  wnere  they  assume  the  adult 
form  and  set  up  constant  irritation  leading  to  bronchitis,  Buminants 
may  bo  more  readily  affected  in  this  way,  because  the  food  is  returniMl 
to  the  mouth  and  with  it  any  embryos  which  are  thus  at  liberty  to  enter 
the  trachea  and  bronchi  tbrongh  the  larynx. 

TBBJlTMBNT. 

Preventive  niaii«ure#.— The  most  important  phase  of  treatment  is  un- 
doubtedly the  adoption  of  rules  for  the  prevention  of  tbe  spread  of  the 
disoaae.  These  rules  will  vary  according  as  we  believe  the  disease  di- 
rectly communicable  from  one  animal  to  another  or  not.  Presumptive 
evidence  leans  towards  the  latter  view,  but  it  will  be  safest  to  remove 
tbe  sick  ft'om  the  healthy,  if  that  be  possible.  This  will  prevent  the 
contamination  of  tbe  stables  and  pastures  with  tbe  mucous  discbarges 
that  are  known  to  contain  the  parasites.  The  latter,  if  not  immediately 
dangerous,  are  potentially  so,  and  when  their  development  is  completed 
the  places  where  tbe  embryos  have  bean  deposited  may  become  iiotent 
Bonrees  of  evil.  Xn  large  herds,  where  strict  attention  cannot  be  given 
to  preventive  measures,  destruction  of  the  diseased  animals  and  anni- 
bilatioo  of  the  Inngs  and  other  diseased  organs  and  products  by  fire  or 
some  obemical  agent  is  without  doubt  the  safest  and  most  profitable 
course  in  the  end. 

On  contaminated  pastures  the  parasites  are  probably  taken  up  in  spring 
and  early  summer.  The  disease  in  lambs  may  be  avoided  either  by 
keeping  tbem  in  the  stables  or  by  giving  them  plenty  of  water  to  drink 
before  they  ore  driven  to  pasture,  so  that  they  will  not  be  forced  to  seek 
the  stagnant  pools,  the  usual  abode  of  parasites.  Bome  food  may  be 
given  with  the  water. 

It  is  thought  by  some  that  there  is  much  risk  in  pasturing  lambs  or 
calves  on  old  pastures  after  adult  stock,  and  that  it  is  advisable  to  keep 
tbem  on  young  grasses  and  on  high  ground. 

Spinola  advises,  in  addition,  the  use  of  anthelmintic  substances  for 
lambs  in  spring  and  early  summer  which  act  injuriously  on  the  para- 
sites in  tbe  stomach.  A  fiftvorite  fbrmula  of  his,  which  has  found  its 
way  into  most  veterinary  works,  is  the  following : 

Wormwood  and  ofJamas  root,  each  2  ponnds. 
Ttnty  ?oot.  bornt  bones  (ftniiaal  oharooftl  f ),  each  1  pound. 
Snlnhate  of  iron,  3  oanoee. 

Make  into  a  powder  and  mix  with  ground  oats  aa  a  liok,  each  lamb  to  reeeive  about 
oue-balf  ounce. 

Finally,  in  adopting  preventive  measures,  tbe  destruction  of  the  para- 
site must  be  tbe  chief  end  in  view,  and  while  this  is  being  done  suscepti- 
ble animals  must  be  kept  away  ft'om  places  where  the  parasites  are  sup- 
posed to  be.  With  these  two  rules  constantly  in  mind  the  disease  may 
l>e  kept  in  check.  All  fodder  soiled  by  discharges  should  be  burnt,  in- 
fauted  stables  carefully  cleaned ;  pastures  should  be  drained  to  remove 
all  stagnant  pools;  stieami  of  running  water  should  be  kept  perfectly 
pure. 
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Tbe  above  measures  have  reference  to  the  safefiy  of  uninfected  ani 
mals.  The  treatment  to  be  resorted  to  when  the  existence  of  Termin- 
0U8  bronchitis  has  been  determined,  and  it  is  not  desirable  to  destroy 
the  diseased  animals,  must  be  directed,  first,  towards  supporting  tbe 
strength  of  the  animal,  and  second,  towards  the  destruction  of  the  para- 
site. 

Good  nourishing  food  is  therefore  always  indicated.  A  recent  writer 
suggests  the  use  of  garlic,  whU^h  Megnin  found  so  efficacious  in  tbe 
treatment  of  the  gapes.  (See  First  Annual  Beport  of  the  Bureau  of 
Animal  Industry,  p.  294.)  This  should  be  mixed  with  the  food.  Medi- 
cal treatment  has  been  of  various  kinds.  The  internal  administratioo 
of  remedies  has  been  much  employed,  together  with  the  inhalation  of 
volatile,  irritant  substances,  supposed  to  have  a  direct  toxic  action  upon 
the  parasites.  Lately,  the  method  of  injecting  liquids  into  the  tradiea 
has  been  suggested,  and  veterinarians  are  very  hopeful  of  its  success- 
ful application  in  the  future.  First,  as  regards  internal  remedies,  tbe 
following  mixture  seems  to  enjoy  considerable  favor  among  European 
veterinarians: 


ABftfootida 90 

Empyremnatio  oil  of  ChAbert ..^••.  •••.••   60 

MnouBse •....  500 

One  toaspoonfnl  dally  in  milk. 

The  oil  of  Ohabert,  however,  is  not  in  tlie  market  in  this  oountiy, 
making  the  formula  useless.  Among  other  remedies,  creosote  has  been 
gi^ien  diluted  in  water,  63  grains  (about  2  ounces  by  weight)  being 
distributed  to  100  sheep.  Benzine  and  picrate  of  potash  are  among 
those  recommended.  Becently  a  writer  {BecueU  de  MM.  F<ft.,  1884,  p. 
26)  reports  recovery  of  150  cases  of  verminous  bronchitis  in  cadves  dar- 
ing a  period  of  thxHde  years  under  the  following  treatment : 

Oive,  according  to  size,  10  to  15  centigrams  (1.6  to  2.3  (prains)  of 
sulphate  of  strychnia  daily  in  water.  This  quantity  must  be  divided 
into  three  or  four  doses,  as  strychnia  is  \^ry  poisonous.  In  addition  to 
tifais,  from  10  to  16  grams  (2^  to  4  drachms)  of  sulphide  of  caloinm  are 
given  in  oats  or  bran. 

To  attack  the  parasites  directly  in  the  air-passages  inhalations  and 
fumigations  have  be^  much  resorted  to. 

The  affected  animals  are  placed  in  a  closed  building  and  the  medi- 
cines vaporized  by  means  of  heat.  This  can  be  accomplished  by  pour- 
ing them  upon  heated  stones  or  iron.  Crude  carbolic  acid  and  tar  hare 
been  employed  in  this  manner.  Certain  other  recommended  substances, 
among  them  turpentine  and  ether,  which  are  inflammable,  must  be  used 
with  care,  and  ordinarily  are  converted  into  vapor  without  the  it/se  of 
heat.  Sidphur  may  be  burned  in  an  iron  receptacle.  In  these  famigH 
tions  care  must  be  taken  that  they  do  not  prove  too  irritating  to  tbe 
air-passages.  Several  fumigations  must  usually  be  practiced  to  be  of 
any  benefit.  Strebel  recommends  a  mixture  of  one  part  of  turpentine 
and  thirty  parts  of  ether,  to  be  dropped  into  the  nostrils  of  the  affected 
animal.  Knowing  the  irritating  effects  of  ether  on  the  mucous  mem 
branes,  it  is  questionable  whether  such  treatment  would  accomplisb 
anything  beyond  causing  severe  coughing. 

TBAOHEAL  INJEOTIONS. 

Probably  the  most  promising  medication  whidi  is  now  being  tried  is 
the  direct  injection  into  the  trachea  of  liquid  medicines  known  to  hare 
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a  destructive  action  upon  the  parasites.  The  medicines  thas  introduced 
liave  an  opportunity  of  acting  upon  the  parasites  directly  before  they 
are  all  absorbed  by  the  mucous  membrane  of  the  air-passages.  There 
is  uo  reason  to  doubt  that  they  may  have  oven  a  secondary  effect  after 
their  absorption  if  they  are  naturally  thrown  off  by  the  mucous  mem- 
brane of  the  air-passages  and  the  epithelium  of  tho  alveoli,  which  is  the 
case  with  most  volatile  substances. 

The  method  of  tracheal  injections  was  first  tried  by  Grohier  in  the 
early  part  of  the  present  century,  after  learning  experimentally  that 
cousiderable  quantities  of  liquid  can  be  introduced  into  the  trachea 
without  producing  suffocation.  Delafond  some  years  after  conducted 
some  experiments  to  determine  the  absorptive  power  of  the  air-passages. 
He  found  that  mucilaginous  decoctions,  solutions  of  sugar  or  honey, 
are  speedily  absorbed  when  injected  intd  the  trachea,  induciug  slight 
symptoms  of  suffocation  for  one  or  two  hours.  He  also  found  that  solu- 
tions of  narcotic  agents  and  stimulants  manifest  their  physiological  ef- 
fects very  soon  after  injection,  and  that  oils  and  oily  medicines  produce 
a  congestion  of  the  lungs  which  is  but  slowly  dissipated,  and  that  even 
very  dilute  solutions  of  mineral  and  vegetable  acids  produce  inflamma- 
tion, with  copious  secretion  of  mucus,  giving  rise  to  symptoms  of  as- 
phyxia and  even  leading  to  death. 

i)r.  Levi,  of  the  University  of  Pisa,  has  recently  applied  this  method 
in  the  treatment  of  a  number  of  diseases  (Manuel  pratique  des  injections 
trachSaUs  dans  le  chevalj  1883).  His  exx)enments  also  tended  to  show  that 
the  mucous  membrane  absorbs  very  rapidly  and  is  therefore  less  apt  to 
suffer  from  tho  injection  of  irritating  substances  than  if  the  absorption 
were  less  rapid.  He  also  determined  that  the  injection  of  small  quanti- 
ties of  oUy  substances  is  not  dangerous*  the  oil  probably  being  emul- 
sified and  absorbed.  Finally,  there  is  always  a  slight  reduction  in  the  . 
number  of  respirations,  amounting  to  about  three  or  four  per  minute, 
after  the  introduction  of  liquids,  even  when  distilled  water  only  is  in- 
jected. 

Without  entering  into  interesting  questions  concerning  the  adminis- 
tration of  medicines  in  this  manner  in  other  diseases  which  are  discussed 
at  length  in  the  work  mentioned,  we  find  that  the  author  has  experi- 
mented on  but  one  case  of  lung-worms  to  test  the  efficacy  of  the  method. 
Others,  however,  have  reported  cases  in  which  their  success  justifies  a 
detailed  account  of  the  method  for  future  application. 

The  instrument  to  be  used  is  a  simple  hypodermic  syringe  (Plate  VI, 
Fig.  7),  holding  from  1  to  2  fluid  drachms.  The  needle  of  the  syringe 
must  be  provided  with  a  removable  solid  rod  or  trocar,  so  as  not  to 
become  plugged  when  it  is  pushed  through  the  skin  and  walls  of  the 
trachea.  As  the  needles  are  apt  to  break,  a  number  of  them  should  be 
kept  on  hand.  After  the  operation  the  syringe  should  be  carefully 
washed  in  pure  water,  the  piston  supplied  with  a  drop  of  olive  oil,  and 
the  trocar  replaced  in  the  needle. 

It  is  best  to  disinfect  by  filling  the  syringe  and  needle  with  a  6  per 
cent,  solution  of  carbolic  acid,  or  a  .1  per  cent,  solution  of  mercuric  chlo- 
ride* before  washing  in  pure  water.  The  disinfection,  however,  is  not 
absolutely  necessary  in  this  operation  if  tho  syringe  and  needle  be  kept 
thoroughly  clean.  Fill  the  syringe  and  place  aside.  To  introduce  the 
needle,  extend  the  head  of  the  animal  so  as  to  fix  and  make  prominent 

*Tlio  former  is  prepared  by  adding  5  parts  by  weight  of  pure  carbolic  acid  to  100 
parts  by  -weight  of  pure  water  previonsly  heated;  the  latter  by  adding  1  part  of  the 
corrosive  sablimate  (a  violent  poison)  to  1,000  parts  of  water. 

30  AO '85 
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the  trachea,  which  will  be  felt  as  a  t^nse  elastic  tube  along  the  middle  liae 
of  the  neck.  The  most  convenient  point  for  the  introduction  of  the 
needle  is  at  about  the  middle  of  the  length  of  the  neck.  It  must  be  re- 
membered that  some  care  is  to  be  observed,  as  the  trachea  is  in  relatioa 
with  some  important  structures  on  either  side,  the  jugular  vein,  the 
carotid  artery,  and  the  pneumogastric  nerve.  Having  fixed  the  trachea 
with  the  lefD  hand,  the  needle  with  the  trocar  is  inserted  benesUL  tiie 
skin  and  then  nn  interannular  space  is  soncht  so  as  not  to  pierce  a  car- 
tilaginous ring.  Or  the  needle  may  be  pushed  directly  into  the  tniche;i 
without  necessarily  avoiding  a  cartilaginous  ring.  The  unimpeded 
movement  of  the  free  end  of  the  needle  as  If  iu  an  empty  space  is  a 
sure  sign  that  the  needle  is  in  its  proper  place.  The  trocar  is  now  re- 
moved, the  syringe  screwed  upon  the  needle  and  the  contents  very  slowly 
forced  out  into  the  trachea.  Before  the  needle  is  finally  withdrawn,  Dr. 
Levi  thinks  best  to  wash  it  out  with  some  pure  water  so  as  to  remove 
the  injecting  fluid.  In  withdrawing  the  needle  this  might  accidentally 
be  discharged  in  the  wound  made  by  the  needle  and  set  up  inflamma- 
tion, if  the  substances  introduced  be  irritating.  How  this  washing-out 
is  to  be  done  he  does  not  state.  It  seems  that  a  small  pipette  or  medi- 
cine-dropper filled  with  water  and  inserted  into  the  end  of  tiie  necNdle 
would  suffice  to  wash  it  out,  or  drawing  back  the  piston  of  the  syringe 
would  leave  the  needle  comparatively  empty.  The  needle  might  alao  be 
washed  out  by  removing  the  syringe,  washing  it  out,  filling  with  water, 
and  forcing  a  few  drops  into  the  trachea  through  this  needle.  This, 
however,  would  cause  unnecessary  delay  before  the  animal  is  released, 
and  is,  tnerefore,  not  to  be  recommended.  The  simplest  method,  then, 
to  empty  the  needle  would  be  to  draw  back  the  piston,  for  the  disoluuige 
of  anything  but  the  purest  water  into  the  wouncl  may  produce  more  irri- 
tation than  the  medicinal  substances  themselves.  The  animal  should  be 
watched  for  some  time,  especially  after  the  first  operation,  to  observe 
how  the  injection  has  been  borne,  and  whether  any  symptoms  arise  which 
indicate  difiiculty  of  breathing. 

If,  as  has  been  suggested,  a  slight  incision  be  made  in  the  skin  before 
introducing  the  needle,  and  if  a  cartilaginous  ring  be  avoided  in  pierc- 
ing the  trachea,  the  ordinary  needle  with  beveled  extremity  (Plate  ^h 
Fig.  7)  will  be  sufficient,  and  the  trocar  may  be  dispensed  with.  When 
the  needle  has  entered  the  trachea,  a  slight  hissing  noise  due  to  the  en- 
trance and  exit  of  air  with  each  Insphration  and  expiration  indicates  that 
the  needle  has  reached  its  destination  and  is  not  plugged. 

The  substances  to  be  injected  should  have  distinctly  vermicide  prop- 
erties withont  being  at  the  same  time  too  irritating  or  poisonous  in  their 
effects  on  the  animal.  Levi  gives  two  formula  which  he  used  with  sqc- 
cess  upon  a  sheep.  The  worms  were  discharged  in  three  days  and  the 
catarrh  cured. 

Iodine parte..  2 

loiUde  of  potash do...  1^ 

DiaiiUed  water do...         100 

Begin  with  half  a  drachm  of  this  solution  added  to  half  a  drachm 
of  water,  and  increase  by  half  a  drachm  of  the  above  solution  each 
day  up  to  5  drachms.  Another  remedy  is  the  following:  Mix  equal 
parts  of  turpentine  and  olive  oil,  and  inject  firom  1  to  4  drachms.  In 
this  <iase  the  writer  probably  intended  to  state  that  the  dose  should  be 
increased  from  1  to  4  drachms  on  successive  days. 

Eloire  {Recueil  de  M6d.  VSt.  1883,  p.  083)  gives  the  following  formula: 

Ordinary  oU  of  poppy  and  oil  of  turpentino,  eacli .• parta*.         1^ 

Carbolio  add  and  piuified  oU  of  cade,  each ••••.do...  ^ 
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The  oil  of  poppy,  being  a  bland  oil,  does  not  possess  any  medicinal 
properties,  and  may  be  replaced  by  olive  oil.  Eadi  calf  to  receive 
about  2  drachms  a  day  for  three  days. 

Six  animals  treated  in  this  way  showed  immediate  improvement  and 
were  finally  cured.  Penhale  ( Veterinarian^  1885,  p.  106)  reports  imme- 
diate relief  and  ultimate  cure  in  two  calves  by  injecting  the  following;: 
mixture: 

Oil  of  tnipentine • drachms..  2 

Carbolio  acid • drops..  20 

Chloroform • drachm..  i 

Hutton  (loc.  city  p.  62)  reports  favorable  results  in  six  out  of  eight 
cases  by  injecting  the  above  liquid,  in  which  1  drachm  of  the  tincture  of 
opium  was  used  in  place  of  the  chloroform. 

This  completes  the  list  of  remedies  thus  far  suggested  and  tried,  and 
the  results  obtained  therefrom.  The  favorable  testimony,  though  not 
abundant  is  very  encouraging.  There  are  many  substances,  no  doubt, 
the  use  oi  which  might  be  more  beneficial  than  those  mentioned,  but 
nothing  can  be  said  of  them  until  they  have  been  tried. 

In  this  connection  a  few  experiments  may  be  described  having  for 
their  object  the  infection  of  healthy  calves  with  lung-worms  and  the 
determination  of  the  effect  upon  them  of  intra-tracheal  injections. 

On  October  30  two  calves  were  fed  with  a  large  number  of  strongyli 
(over  a  hundred),  obtained  from  the  lungs  of  the  calf  described  in  the 
preceding  pages  as  having  been  killed  at  the  experimental  station  in 
order  to  determine  the  presence  or  absence  of  lung-worms.  Live  em- 
bryos were  present  in  large  numbers  in  the  worms  consumed.  Worms, 
which  were  kept  for  a  few  days  at  a  temperature  of  70^  to  80°  F.  in 
water,  set  free  ova  which  hatched  within  one  or  two  days.  The  embryos 
remained  alive  about  five  days,  the  water  being  occasionally  changed. 
One  of  the  calves  thus  fed  was  reported  to  cough  now  and  then.  This 
was  killed  December  17,  over  a  month  and  a  half  after  feeding.  No 
worms  or  lesions  referable  to  them  were  found  after  a  careful  search 
through  the  whole  lung  tissue.    Tl;e  other  calf  remained  well. 

Tracheal  injections  were  tried  upon  several  calves  which  had  been 
affected  with  verminous  bronchitis.  The  injections  were  made  too  late, 
however,  and  prove  simply  that  injections  may  be  practiced  without 
any  fear  of  unt6ward  results.  The  worms  had  probably  disappeared 
before  the  injections  were  made.  The  following  is  a  brief  r6sum6  of 
these  trials : 

A  bull  calf  received  from  New  Jersey,  October  21, 1885,  was  treated 
December  18,  1886.  The  liquid  consisted  of  turpentine  2  drachms, 
cliloroform  half  drachm,  carbolic  acid  20  drops,  and  was  injected  ac- 
cording to  the  directions  given  in  the  preceding  pages.  During  the 
operation  the  animal  coughed  a  few  times,  but  was  otherwise  not  incon- 
venienced. No  after  eflTects  observed.  Improvement  slight.  January 
G  a  second  injection  was  made.  The  animal  coughed  frequently  and 
struggled  more  violently,  exhibiting  a  greater  sensitiveness  than  at  the 
first  injection.  For  a  few  minutes  after  the  operation  symptoms  refera- 
ble to  ansesthesia  were  observed.  The  animal  was  kUled  January  11. 
The  trachea  was  carefully  examined,  but  no  inflammatory  reaction  no- 
ticed. The  posterior  lobes  of  the  lungs  contained  hepatized  masseft 
evidently  caused  by  lung-worms.  There  was  no  trace  of  the  latter  ex- 
cepting a  few  degenerated  ova  in  the  mucus  of  the  bronchi.  We  con- 
cluded firom  these  facts  that  the  worms  themselves  had  disappeared 
before  the  last  injection. 


Digitized  by  VjOOQ IC 


564        BSPOBT   OF  THE  COMMISSIONEB   OF  AOBICULTUBE. 

On  another  calf  received  at  the  experimental  station  October  27, 
18S5,  an  injection  .was  practiced  as  in  the  first  calf,  January  6.  It  was 
killed  January  9.  Near  the  place  of  panctnre  in  the  trachea  several 
small  extravasations  were  observed.  Ko  inflammation  produced.  Be- 
gious  of  hepatization  were  present  in  this  lung,  but  no  trace  of  lung- 
worms  could  be  discovered. 

A  third  calf,  presumably  affected  with  lung-worms,  which  had  been 
at  the  station  since  October  2J,  was  treated  January  12, 188G,  in  the 
same  way.  For  a  few  moments  an  resthesia  was  very  marked.  To  avoid 
any  doubt  as  to  the  presence  or  absence  of  lung- worms  in  this  animal, 
independent  of  any  effects  duo  to  the  injection,  it  was  killed  on  the  fol- 
lowing day.  The  thorax  contained  large  quantities  of  chocolate-colored 
serum.  There  were  a  few  small  extravasations  under  the  mucous  mem- 
brane of  the  trachea  near  the  puncture,  and  a  diffuse  reddening  of  the 
entire  tracheal  membrane.  In  both  lungs  the  anterior  lobes  were  com- 
pletely hepatized  and  full  of  serum,  which  flowed  abundantly  on  sec- 
tion. The  bronchi  in  these  lobes  were  occluded  by  plugs  of  very  thick, 
whitish  mucus.  Other  regions  of  ^localized  hepatization  xK)intcd  to 
lung- worms  as  a  cause.  These,  however,  were  the  result  of  somo  severe 
broncho-pneumonia,  probably  not  due  to  the  injection,  for  they  seemed 
to  be  lesions  of  more  advanced  age.    No  lung- worms  were  present. 

In  these  three  animals  the  lung- worms  must  have  disappeared  before 
the  injections  were  made,  and  therefore  the  experiments  £eu1  to  give  any 
information  as  the  effect  of  such  injections  on  lung-worms.  They  con- 
firm the  facts  already  pointed  out  in  in  the  preceding  pages  that  injec- 
tions may  be  borne  by  the  bronchial  mucous  membrane  without  pro- 
ducing any  marked  disturbances. 
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DESCRIPTION  OP  PLATES. 

PuLTE  III.— Loft  lung  of  a  calT  affected  "with  Terminom  broncliHis.  Lateral  aspect. 
The  greater  part  of  the  surface  has  a  normal  appearaoco  excepting  the 
islands  represeBting  hepatized  tissue.  The  pleura  over  the  posterior  half 
is  more  or  less  opaque.    Clouded  (x  }). 

Plate  IY,  Fig.  1.— Trans-section  of  the  left  lung  represented  on  preceding  plate.  A 
considerahle  portion  of  the  lung  tissue  is  hepatized.  Toward  the  left  a 
bronchus  is  seen  in  section,  filled  with  strongyli  (xf). 

Pig.  2.— a  large  hronehns  fh)m  the  same  lung,  slit  dpen  and  showing  the  openings  of 
three  smaller  bronchi.    Bundles  of  worms  projecting  thei^efrom. 

Plats  Y,  Fig.  l.—Srongylus  micruruM,  about  natural  size.    A,  male;  B,  female. 

Fig.  2.— €audal  extremity  of  the  male,  showing  the  bursa  h,  supported  by  twelve 
rays,  from  two  different  aspects,  a  the  two  short  spioula  (x  50). 

Fig.  3.»Anterior  extremity  of  the  male,  showing  the  mouth  and  oesophagus  a  lead- 
ing into  the  intestine  l.  The  two  unicellular  glands  of  the  neck  are 
shown  with  their  enlargement  o  containing  a  minute  nucleus  (x  40.) 

Fio.  4,— 'A,  anterior  extremity  of  a  female ;  a,  d,  c^  as  in  Figure  3 ;  at  d  the  oyiduot  ie 
bent  upon  itself  and  continued  into  the  ntems  which  contaiift  some  oya. 
B,  posterior  extremity  showing  at  e  the  flexure  of  the  oyiduct  and  en- 
trance Into  ntems  filled  with  oTa;  /,  the  enlarged  posterior  portion  of 
the  intestine  (x  50). 

Fio.  5^— ^9  portion  of  the  body  of  a  female  near  the  middle  of  the  body  with  ova  con- 
taining fully  developed  embryos  (x  40).  B,  the  ova  with  the  embryos 
occupying  different  positions  (x  120). 

Fig.  6.— An  adult  female  filled  with  ova  (x  4). 

PiATK  YI,*  Fig.  l,'-Strongylu9  paradoxuSf  caudal  extremity  of  the  male  showing  a, 
the  bursa ;  l  h,  the  spioula,  hooked  at  the  free  extremity. 

Fig.  2. — Caudal  extremity  of  female  with  pear-shaped  vesicle  a. 

Fig.  3. — Fseudaliua  ovis  pulmonalU,  female;  a,  d,  e,  constrictions;  d,  caudal  extremity; 
e,  mouth  (x  l>0). 

Fig.  4. — Caudal  extremity  of  the  male  (x  800);  a,  spicnla  forked  at  h. 

Fig.  fi.^Strongylus  filaria,  female;  a,  mouth;  d,  fhnnel-shaped  insertion  of  oesophagus 
into  intestine;  o  o,  intestine;  d,  caudal  extremity;  e,  vulva;  //,  uterus. 

Fig.  G. — Caudal  extremity  uf  male;  a,  bursa;  5,  spioula;  o,  flap-like  attachment,  and 
df  conical,  blunt  oxtiemKy  of  the  same ;  e  e,  rays  of  the  bursa. 

I'IG.  7.~SyriDge  used  for  tracheal  injections ;  a,  syringe  with  glass  barrel  and  gradu- 
ated piston-rod;  h,  hollow  needle  with  trocar;  d,  needle  with  beveled 
extremity  without  trocar. 

*  Figs.  1  to  G,  inclusivoi  are  taken  from  A.  Koch's  Die  Nematoden  der  Soht^uHjf§, 
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UNITED  STATES  NEAT  CATTLE  QUABANTINE, 

Tlio  superintendents  of  the  varions  neat  cattle  quarantine  stations  re- 
port the  names  of  the  importers,  and  the  number  and  breed  of  each  lot 
of  animals  imported  during  the  year  1885,  as  follows : 

WALTHAM  AND  LITTLETON  STATIONS,  KASS. 
Db.  J.  R.  McLAVOHuar,  SuFiBDrmmirr. 


Bate  of 
aniTftl 


Namo  and  post-office  addrpBS  of  Importer. 


Fort  of  sbip* 
mcnt. 


Name  of  breed 


1885. 
Feb.     16 
Mar.    27 


Apr. 
May 


Jane 
Aug. 

Ooi 
Not. 


Thoa.  B.  Walea.  jr.,  IovaCity«  lowft.. 
J.J.HiU,SalntPaul,Hiim 


S.  F.  Perry,  Lenox,  Maaa . 
Eyerett  Smith,  Waltham, : 
T.  B.  "Walea,  Jr.,  Iowa  City,  Iowa  ... 
H.  W.  Hockema,  Waabington,  Minn 

F.  Codman,  Brookline,  Mass 

T.F.Koch,  Chicago,  111 , 

W.L.  Archibald,  Oxford.  Misa 

James  L.  Flint,  Now  York  City . 
WlUIani  A.  KuHseil.  Law c  once, ". 
James  Cimniogham  &,  Son,  Dolbeattia,  Scotlaud. 


Liverpool. 
..-.do 


London 

...do 

...do 

Antwerp  .... 
Liverj'ool.  .. 
Amsterdam.. 

London  

(tIar^iow 

London 

Glasgow 


Holstein I 

Darbam     and  | 
AnK^ifl. 

Ilulatein I 

do I 


...  do 

...  do 

GueniK4>v...... 

HolHtein 

..  do 

Polled  Angita  . 

lIolateiA 

Galloway 


f 

ir 

40 
13 
3> 


K, 


GARFIELD  STATION,  N.  J.,  NEAR  NEW  YORK. 
Dr.  a.  M.  FAUiixaTOir,  Supibiktendbxt. 


188& 

Jan.      2 

10 
26 
7 


Mar. 
Apr. 
May 


7 
7 
7 
7 
7 
1 
1 
4 
4 
22 
1 
1 

Ang.  U 
18 
2.5 
31 
31 
5 
5 
19 
19 
5 
5 
2C 
29 
Nov.  7 
Doc.     10 


June 


July 


Sept. 


Oct. 


S.  P.  Dvt.  Paaaafc,  N.  J 

ilyltje  ISakkcr.  West  Chester,  Pa 

J<»hu  A.  Desseaux,  Isloof  Jersey.. 

Gntlirie.  Bell  ^It  Co.,  bholbvviUe.  Ky 

I),  n.  Aichibald,  Oxford,  Miss 

E.  Huidekopcr,  Meadville,  Pa 

J.  II.  Magiunis,  New  Orleans,  La 

;  F.  B.  Savage,  Newburg,  N.  Y 

Guthrie.  Bell  dt  Co.,  Sholbyville,  Ky 

I  Frouch  Brothers.  Cincinnati,  Ohio 

I  K.hvjml  Kemp,  Fair  FTaven.  N.  J 

'  B.  B.  Lord&Son.  Sinclairville,  N.  Y ., 

Hvltjc^Bakker,  West  Chester,  Pa 

I  AVilliam  A.  Singerly,  North  Walea,  Pa 

Rluiter  Brothers,  Brooklyn,.  N.  Y 

J.  L.  Gardiner   Springs,  N.  Y 

J.  0.  Duncan,  Normal  111 

E.  Smith  JamoKon.  Mount  Sterling,  Ky 

A.  OltmHns,  Ridott,  111 

Jnmcs  Oliver,  South  Bend,  Ind 

W.  H.  Goodpasture,  Nashville.  Tenn 

Wm.  M.  Singerly,  North  Wales,  Pa 

T.  S.  Cooper,  Coopersbarg,  Pa 

George  v.  Forman,  Olean,  N.  Y - 

S.P.  Dyt,  Passaio,  N.  J 

J.imes  F.  Sutton,  Bedford,  N.  Y 

Ilyltjo  Bakker,  West  Chester,  Pa 

J.  Kellcnbergor,  Centroville.  Va 

W.  H.  Johnson,  Centre  Rutland,  Vt 

A.  Sothcrl.ind.  Denver,  Colo 

Bastian  Diebel,  Garfield.  N.J 

J.  H.  Offord,  Topeka,  Kans 


Antwerp ... 

...  do..:.... 

Lonilon 

...  do 

Am^ti'idam  . 

...do 

London 

...do 

Amntei'dam., 

London 

Antwerp  — 

...do 

...do , 

...do 

Amsterdam.. 

London 

France 

Loudon 

Hamburg  ... 

Glascow 

London 

...do 


...do. 

...do 

...do 

Amsterdam.. 
Antwerp  .... 

London 

..jtfo 

Antwerp  — 
Amsterdam. . 
London 


Holstein 

...  do 

Jersey 

Holstein 

— do 

....do 

Jersey 

Holstein 

....do 

....do 

...do 

....do 

....do 

...  do 

Gnemaer.... 
Nomianuie . . 
Red  Polled.. . 
OstFrieslaa. 
AvfTshlr*  ... 

Holstein 

...do 

Jersey 

do........ 

Holstein 

•  •..do ........ 

....do  ....••.., 

Swisii , 

Jersey 

Holstein 

...do 

RedPoUeit... 


15 


K 

m 

8* 
]] 
0 

y 

« 

9 


J* 
1- 
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Date  of 
arrival. 

Name  and  post-office  addresB  of  Importer. 

Port  of  ftbip. 
moot 

Ntmo  of  breed. 

11 

Jan.       7 

A.  ir.  ITaikii*'**!*.  Pliil«i1elplil»i,  Pa 

Liverpool 

Soatliauipton . 

Joreey. ......•«. 

80 

Feb.     17 

T.  8.  Coopff.  (JiM*por(«bui{{,  Pa 

do 

86 

PAT  A  P.SCO  .STATION.  NKAK  llALTIMOUB,  MD. 

Dk.  A.  Jl.  KOMS,  SUPBlUimia>B!IT. 


1885. 
Jau.     It 
Fob.     11 


Apr.  11 
A  us.  10 
S««pt.    20 


II.  n.  Tunkor^  Co.,  natUmore,  Md 

WiUtaui  Miller,  Cotcau  Landiug,  Canada. 


8.1111  iiel  C.  Ki'Mt.  WfHt  Grove,  Pa 

Chnrlt^MC.  L«*iiiii<;,  rhitatlelphia,  Pa. 
EtU\anl  raul,  lloruii  Lake,  Miun..... 


Liverpool. 
....do 


..  do 

Tlroinen.   .. 
Liverpool., 


Jersey 

Hereford,  Aii< 

ei«,  and  Qal- 
way. 

Ouemaey 

Holntein 

Galloway 


00 


43 
7 
22 


SAX  FRANCISCO  STATION.  CALIFORNIA. 
I»K.  A.  DB  Tavbl,  SurBIUXTBXnBIfT. 


1885. 
Ti^h.     10 
S^-pt.      1 
Doc.      2 


J.  P.  Spi-ocVlPH.  Son  FranciHCo.  Cal  , 

.L  W.  liruwii.  Sun  FiniiciMCo.  Cul 

Hii;;h  Crji<;,  San  Frauciaco,  Ctfl 


noTioliilu 

...do 

Auckland. 


ITereforil 

PoIle<l  Angus. 
Ilereford 


41 
15 


Wliole  nnmbor  of  cattle  received  at  the  various  stations  from  January 
1, 1885,  to  January  1,  1886 : 


Waltbam  and  Littleton  Stations. .. 

Garfield  St4itioij 

Coopcnibnr^  mid  ChuHtor  StatioiiA  . 

Patapsco  Stntioti 

San  Fruucisco  Station 


775 
827 

66 
171 

80 


Total 1,919 

lahle  showing  the  number  of  cattle  received  at  the  vanous  quarantine  stationa  of  the  United 
States  for  each  month  of  the  year. 


Monlb. 

Woltham, 
Mass. 

OarBold, 
N.J. 

Choster, 
Pa. 

P.t.p^.co. 

San  Fnin- 
clsoo,  Cal. 

Total. 

85 

30 
30 

40 
00 

155 

February   •  .•.......•..•>•> 

0 

127 

40 

57 

58 

41 

140 

]^£arch  

fO 

28 

154 

205 

8 

113 

54 

80 

20 

20 

187 

AnrU 

42 

110 

Apru  ...................... 

21 1 

2l):i 

.Tnlv                        . -. 

K 

199 

3 

82 

200 

...... ...... 

7 
22 

810 

24 

10.) 

0«'ii>b<ir 

IGi 

2*'0 

ih 

85 

Tulul     ............... 

775 

827 

CO  1                171 

80 

uoio 
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Table  showing  the  different  "breeds  of  cattle  and  the  number  of  each  imported  during  tkeifear. 


.  Broed. 

• 

Jrnmber. 

Breed. 

Hsmber. 

Holstoin 

*            1 

1.133 

23G 

170 

142 

98 

54 

44 

OstFriesian 

s 

Gallowfty  ...,.............«.>..... **«r-- 

f 

(Tersej..............^.. ...... ........... 

Swise 

5 

An  j^s......i'......... ........  ...•.....> 

Nonnftndie  ■«./•............•••.••..... 

4 

Hereford  ..•••■.«•....  .....•.>•••...... 

Total 

Ouenwey  •.••■.■•.......•  ...*.«.....■«< 

1,919 

l^rhftm  ....••.••.•.••..........■•...... 

The  stations  at  Portland,  Me.,  Goopersbnrg  and  Chester,  Pa,,  and 
l^ew  Orleans,  La.,  were  abolished  on  the  1st  day  of  July  last.  5o 
cattle  arrived  at  Portland  after  the  station  was  transferred  to  the  con- 
trol of  the  Commissioner  of  Agricnltnre.  G^ie  station  at  Waltham  has 
been  removed  to  Littleton,  Mass. 

"So  contagious  disease  appeared  among  the  animals  at  any  of  the  sta- 
tions during  the  year,  and  the  general  health  of  all  the  cattie  imported 
was  good. 
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WHEAT  CULTURE  IN  INDIA. 


By  Soy.  I.  L.  Haussb. 


India  is  1,000  miles  in  length  and  1,500  in  width,  comprising  an  area 
equal  to  that  of  the  United  States  east  of  the  Mississippi  Eiver.  But 
little  wheat  is  raised  south  of  the  twenty-fifth  parallel.  The  North- 
west Provinces  and  Oudb  are  best  adapted  to  wheat  culture.  They 
comprise  an  area  of  106,111  square  miles,  almost  a  flat  plain.  The  soil 
is  alluvion,  chiefly  of  clay  and  sand,  deposited  by  fresh  water,  as  jthere 
is  a  total  absence  of  marine  shells.  Except  in  the  mountainous  range 
of  the  Vindhyan  chain  that  crosses  the  southern  portion  of  these  prov- 
inces, there  are  no  rocks,  stones,  or  minerals  other  than  silica  and  some 
mica,  which  are  in  the  flnest  particles. 

ANALYSIS  OF  BOIL. 

The  following  are  the  results  of  chemical  analysis  of  soil  from  two  dis- 
tricts :  Moisture  in  air-dried  soil,  first  locality,  1.48 ;  second  locality, 
2.92.  Oombhied  nitrogen,  first,  .11 ;  second,  .13.  Sand  and  silicafbs 
insoluble  in  hydrochloric  acid,  first,  89.38 ;  second,  84.70.  Oxides  of 
iron  and  aluminium,  first,  4.11 ;  second,  9.34.  Lime  GaO,  first,  .09; 
second,  .30.  Potash  KjO,  first,  .08 ;  second,  1.20.  Soda  NaO,  first,  .11 ; 
second,  .40.    Phosphoric  acid  P2O59  first,  .26 ;  second,  .19. 

A  FAVOBABLE  CLIMATE. 

This  is  the  most  favorable  climate  in  the  world  for  agricultural  prod- 
ucts. The  crops  of  the  hottest  and  coldest  countries  can  be  grown 
here.  The  seasons  for  different  kinds  of  crops  are  fixed  and  regular, 
and  include  the  whole  year,  so  that  there  is  not  a  month  in  which  the 
farmer  may  not  work  in  his  fields.  The  change  from  one  season  to  an- 
other is  so  gradual  that  there  is  no  loss  of  product.  On  a^^count  of  the 
heat  and  moisture  all  vegetable  and  organic  matter  are  quickly  fer 
mented  and  changed  into  food  for  plant-life.  The  farmer  receives  im- 
mediately a  return  for  whatever  he  contributes  to  his  fields,  and  the 
fresh  upturned  soil  at  once  shows  the  beneficial  atmospheric  effect  upon  it. 

(609) 
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THE    TEHPEBATCJBB. 

The  mean  monthly  temperature  from  1882-^83  to  1884-'85,  was  as  fol- 
lows: 


Stotlons. 

i 

a 
a 
hi 

1| 

1 
1 

1 

1 

1 
1 

1 
1 

a 

4 

1 

1 

Moenit 

Atfni 

Bareilly 

o 
82.0 
87.8 
84.3 
87.0 
87.1 
88.7 
67.2 

o 
00.4 
OS.  8 
89.0 
03.5 
02.1 
00.6 
60.8 

o 
01.3 
03.8 
80.3 
02.0 
89.0 
03.1 
68.7 

o 
86.1 
86.2 
84.0 
84.6 
84.0 
83.4 
67.8 

o 
8L7 
81.7 
81.7 
82.2 
83.0 
80.3 
65.6 

o 
80.8 
82.8 
8L1 
81.8 
81.7 
70.0 
68.0 

o 
72.0 
76lO 
73L2 
73.0 
75.3 
76.3 
57.0 

o 
61.0 
67.1 
62.5 
62.7 
64.8 
68.0 
52.2 

o 
54.0 
60.3 
57.2 
5&2 
50.3 
62.2 
47.8 

O 

54.5 
60.6 
M.7 
00.2 
61.3 
64.2 
44.3 

o 
56.7 
61.8 
61.9 
61.1 
63.2 
63.0 
43.0 

e 
71.5 
7t» 
T*  4 

AllaliAbad 

77  2 

BonaroB. ................. 

77  I 

Jhanai 

74.  S 

Unnikhet 

S6.i 

Banikhet  is  a  station  on  the  Himalayas,  a  sanitarium  for  English 
troops,  about  30  miles  from  the  plains  and  at  an  elevation  of  6,000  feet 
above  the  sea. 

BAINFALL. 

The  following  is  the  rainfall  in  inches  for  the  last  six  years,  from 
1878-'79  to  1883-'84. 


SUtiOOA. 

Arorage, 
•iz  yean. 

1878-'70. 

187O-'80. 

1880.*81. 

l881-*82. 

18S>.'83. 

18S3-'84. 

Meerut 

40.8 
24.5 
30.1 
20.5 
85.5 
20.6 
40.6 

44.5 
21.8 
37.4 
20.6 
21.4 
'     23.2 
8L7 

40.4 
34.4 
64.2 
60.7 
66.6 
35.6 
78.3 

40.1 
15.6 
85.8 
18.4 
37.8 
18.8 
57.5 

85.7 
84.4 

33.5 
32.8 
30lO 

4ao 

45.3 

81S 
36w7 
41.1 
36wO 
37.8 
41.2 
611 

16.9 

Agra 

15.5 

Bareilly 

18.:^ 

Allahabad 

^      26.4 

Bonares 

26.: 

Jhansi 

20.0 

Ranlkhot 

X.C 

t 

JLxtnn ............... 

85w5 

20.0 

60.7 

82.x 

87.4 

30.7 

S27 

The  monthly  rainfall  for  the  same  stations  for  1883-'84  is  as  follows: 


St.itlonn. 

1 

1 

^ 

1 

1 

1 

1 

1 

i 

1 

6 

1 

1 

1 

m. 
^3 

Heomt   

.07  1  l.U 

3.83 
1.78 
2.74 
2.50 
5.00 
2.04 
5.66 

6.54 
6.04 
7.60 
13.70 
11.30 
a85 
18.10 

.07 
2.07 
8.00 
8.13 
3.57 
3.34 
0.28 

4.81 
4.47 
3.78 
6.08 
4.08 
4.00 
6.57 

.40 

.04 

.01 
•  01 

.68 
.01 
.01 
•  6S 
.01 
.01 
.S3 

.:4 

.30 
l.»G 
.61 
.24 
1.03 
2.75 

.0! 

Baifilly 

.02 

.83 

.U 

.1*1 

Allahabad   

( : 

Bf^nares 

.18 

.bl 

JhAnftl 1....  ..... 

.28 
.01 

I^auikhet 

.38 

.00 

.06 

.e 

There  are  two  grain  seasons  in  a  year  in  India ;  one  is  the  rainy  sea 
SOD,  which  commences  about  the  15th  of  June  and  continues  until  Sep 
tember  and  October. 

The  winter  crops,  such  as  wheat,  oats,  and  barley,  which  are  sown  in 
October  and  November,  are  harvested  in  March  and  April.  There  an.* 
occasional  showers  during  the  winter,  but  seldom  any  from  Maroh  to 
the  middle  of  June.  Between  these  two  grain  seasons  the  farmer  gives 
his  attention  to  fruity  vegetables,  and  sugar-cane. 
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OABEFUXi  OXTLTIVATION. 

The  farmer  of  .India,  without  knowledge  of  science,  without  slcill, 
and  with  only  a  rnde  implement  for  a  plow,  yet  in  the  most  scientific 
manner,  makes  the  atmosphere  enrich  his  soil,  for  the  atmosphere,  to- 
gether with  light,  heat,  and  moisture,  produces  nitrogenous  matter,  and 
the  fo-'mer,  rooting  or  plowing  his  land  twenty  or  thirty  times  before  lie 
sows  his  wheat,* gives  the  soil  a  chance  to  feed  npon  this  free,  cheap, 
and  abundant  food.  The  American  farmer  turns  over  his  soil  in  the 
fall,  lets  it  lie  a  bard,  compact  mass  all  winter,  and  in  the  spring  sows 
bis  seed  upon  the  bard  sudiace,  thus  slighting  every  aid  to  plant  growth 
that  the  atmosphere  gives  him.  Take  the  average  soil  of  these  prov- 
inces to  Minnesota,  and  it  would  be  hardly  worth  cultivating.  Briug 
tlie  average  soil  of  Minnesota  here,  and  it  could  all  be  sold  as  a  ferti- 
lizer. 

It  is  the  "glorious  climate''  of  India  that  is  its  greatest  wealth,  and 
the  untutored  son  of  toil  makes  use  of  it  to  the  greatest  advantage. 

The  laad  has  been  cultivated  from  time  immemorial  and  still  is  nob 
exhausted.  .  The  people,  being  so  very  poor  and  obliged  to  consume 
everything  for  themselves  and  their  cattle  and  unable  to  import  or  pur- 
chase fertilizers,  have  but  very  little  with  which  to  feed  the  soil.  That 
little  is  all  used  with  the  very  best  results.  The  experiments  at  the 
Government  experimental  farm  show  that  thorough  plowing  and  timely 
sufScient  irrigation  are  after  all  the  most  important  factors  in  production, 
and  they  also  show  that  a  thorough  upturning  and  exposure  of  the 
soil  is  sure  to  give  in  return  a  good  crop. 

There  is  something  else  in  this  exposure  of  the  soil  to  the  sun.  When 
the  rains  begin,  the  air  and  earth  abound  with  insect  life.  Scarcely  a 
step  can  be  taken  without  treading  on  insects,  crawling,  running  every- 
where, and  while  walking,  riding,  driving,  there  is  a  continual  swarm 
of  insects  about  one.  At  night,  when  the  lamps  are  lighted,  the  tables 
or  space  about  the  lamps  are  covered  with  scores  of  kinds  of  insects, 
from  big  moths  down  to  midges.  These  are  the  seen  and  felt,  but  the 
unseen  infinite  myriads!  With  every  plowing  the  soil  must  receive 
much  of  this  animal  life  j  with  every  shower  of  rain  there  must  be  an 
insect  shower,  and  with  every  breeze  there  must  be  myriads  of  lives 
wrecked  upon  the  sticky  clods  of  the  plowed  fields  which  make  food  for 
the  coming  crop.    The  living  feed  upon  the  dead. 

now  THEY  TILL  THE  SOIL. 

The  India  farmer  has  scarcely  any  tools,  and  what  he  has  are  of  the 
simplest  kind.  There  being  no  hard,  gravelly  soil,  no  stiff  clay,  no  hard- 
pan,  and  no  sticky,  calcareous  soil  to  work,  is  a  great  advantage  to 
•him.  By  a  very  crude  implement,  which  can  scarcely  be  called  a  plow, 
the  land  is  torn  up.  This  plow  consists  of  a  triangular  piece  of  wood, 
about  IS  inches  in  length,  and  6  inches  in  diameter  at  the  larger  end, 
the  other  being  pointed.  On  the  flat  side  of  this  bit  of  wood  a  groove 
is  made  into  which  a  flnt  piece  of  irdn,  a  foot  in  length,  an  inch  wide, 
and  half  an  inch  thick,  is  inserted  and  held  in  its  j)lace  by  a  staple.  The 
staple  underneath  does  not  interfere  with  the  rooting.  This  iron  bar, 
which  is  pointed,  serves  as  a  nose  or  point  to  the  plow.  The  larger  end 
of  this  triangular  piece  of  wood  is  mortised  into  an  upright  stick,  the 
latter  about  3  feet  in  length,  at  the  top  of  which  is  a  wooden  piu  on  the 
front  side  for  a  handle.  About  IS  inches  from  the  ground  a  strip  of 
board  3  inches  wide,  an  inch  aud  a  half  thick,  and  S  feet  long,  is  in- 
serted into  the  upright  stick,  aud  serves  as  a  beam  and  tougne.  The 
yoke  isastraight  stick  G  feet  long,  3  inches  in  diameter,  with  four  wooden 
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pins,  each  G  inches  long,  one  on  each  side  the  neck  of  the  ballocks.  A 
small  bemp  rope  or  grass  twine  goes  under  the  bullocks'  necks  to  keep 
the  yoke  in  its  place.  The  beam  of  the  plow  has  a  few  notches  under 
it  near  the  end,  and  is  fastened  to  the  yoke  by  a  small  grass  rope  or 
twine.  The  plow  makes  no  furrow,  but  simply  roots  or  tears  up  tbc 
soil,  and  the  plowman  with  his  little  goad  or  whip  in  one  hand,  the 
other  holding  the  wooden  pin  in  the  upright  stalk,  walks  by  the  side  of 
the  plow.  The  cattle  are  of  the  Brahmini  species,  white,  slender- bod ic^l, 
long-legged,  and  about  one-half  or  one-third  the  weight  of  oxen  in  the 
United  States,  and  very  lean,  as  about  the  only  feed  they  get  for  mouths 
before  the  rains  and  during  the  plowing  season  is  bhoosa,  or  wheat 
straw  and  chaff.  To  see  a  man  weighing  less  than  100  pounds 
with  only  a  strip  of  cloth  around  his  loins  and  a  like  strip  about  his  head, 
driving  a  little  pair  of  lean  cattle,  swinging  his  whip  and  dodging  from 
side  to  side  of  his  plow,  and  calling  his  bulls  by  the  endearing  name  of 
"  my  daughters,"  is  quite  a  sight,  especially  when  first  observed  by  an 
American  farmer.  Plowing  is  hard  work,  both  for  the  little  catUe  and 
the  man  himself,  particularly  if  the  ground  is  hard  and  baked^  and 
if  it  is  the  first  plowing.  The  best  a  plowman  can  do  is  to  tear  up 
three-quarters  of  an  acre  a  day,  and  the  work  is  poorly  done.  The  land 
has  to  be  plowed  in  this  way  a  number  of  times,  especially  for  the  more 
substantial  crops.  The  cattle  cost  from  $5  to  $20  a  pair,  but  the  average 
price  of  these  working  cattle  in  these  provinces  is  about  $8  a  pair.  The 
average  cost  of  a  plow  is  40  cents.  The  only  other  implement  used  is 
a  log  or  slab  of  wood,  G  or  8  feet  long,  drawn  sideways  across  the  field  by 
OQe  or  two  pair  of  cattle  to  crush  the  clods  and  smooth  the  snrfiaoe. 
After  the  land  is  pulverized,  and  it  is  finally  well  done,  too,  the  last 
plowing  takes  place,  when  a  man  or  woman  dribbles  the  seed  from  the 
hand  into  the  furrow  or  mark  after  the  plow. 

REAPING  AND   THRABHINa. 

The  reaper  consists  of  a  blade  of  iron  6  inches  in  length,  1  inch  in  width, 
and  curved  like  an  old-fashioned  sickle,  with  a  notched  edge  and  a  short 
handle.  The  cost  of  this  instrument  is  4  cents.  The  harvester  sits  upon 
his  heels,  cuts  a  handful  of  straw,  which  he  lays  down,  then  waddles  on 
without  rising,  cutting  about  one-twelfth  of  an  acre  a  day,  for  which  he 
receives  5  cents,  boarding  himself.  After  this  reapiug-machine  comes 
a  binder,  who  gathers  up  the  grain  and  binds  it  into  sheaves  about  the 
size  of  the  American  sheaf.  It  is  then  shocked,  and  after  a  day  or  two 
carted  to  the  thrashing-floor. 

The  thrashing-machine  consists  of  a  floor— a  bit  of  hard  ground— a 
stake,  a  number  of  cattle,  and  a  driver.    The  grain  straw  is  piled  around 
the  stake  in  the  floor,  the  cattle  are  connected  by  a  rope  tied  to  their^ 
horns  and  one  end  of  the  rope  fastened  to  the  stake,  and  the  driver* 
keeps  them  going  until  the  straw  is  tramped  very  fine  into  what  is  called 
<^  bhoosa."    This,  after  the  grain  is  separated  from  it,  is  fed  to  the  cattle. 
The  people  raise  almost  insurmountable  objection  to  9-ny  other  mode  of 
thrashing,  as  this  is  about  the  only  way  in  which  the  straw  is  made  into 
bhoosa.    They  do  not  only  thrash  to  get  out  the  grain  but  to  break  up 
the  straw,  and  particularly  to  flatten  it^  so  that  the  cattle  will  rcadil\ 
eat  it.    Mr.  Ozaune,  superintendent  of  agriculture  in  the  Bombay  pre.si 
dency,  had  a  large  thrashing-machine  sent  from  England,  and  made  a 
contract  with  a  landholder  for  50  acres  of  wheat  in  order  to  try  the  w.v 
chine.    After  the  work  had  commenced  the  landholder  fell  upon  his 
knees  and  piteously  begged  for  the  thrashing  to  stop,  as  it  would  rain 
him,  for  the  cattle  would  not  eat  the  straw.    A  straw-cutter  to  cot  op 
the  straw  will  not  d0|  aa  they  hold  that  it  must  bo  flatteuod  and  mails 
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smooth  as  well  as  be  broken  np  sliort  There  is  real  force  in  this  objec- 
tion, and,  until  it  is  overcome,  tbe  people  will  nse  the  cattle  and  the 
thrashing-floor.  In  time,  when  they  can  be  induced  to  raise  green  fodder 
or  preserve  grass  as  hay,  or  make  ensilajje,  which  is  being  introduced, 
tbey  may  adopt  the  civilized  method  of  thrashing.  Yet  their  system 
works  very  well.  They  have  the  cattle  and  plenty  of  time,  for  after 
harvest  they  have  less  work  to  do  and  the  straw  is  very  dry. 

Uhe  winnowingmachine is  a  scoop,  called  a  "soop,''  about  18  inches 
wide,  made  of  reeds,  and  in  shape  like  a  large  dastpan.  This  is  filled 
with  grain  and  chaff,  and  held  in  the  wiud  so  that  the  chaff  falling 
from  it  is  blown  from  the  grain.  If  there  is  no  wiud,  two  men  take  a 
blanket,  one  at  each  end,  and  wave  it  between  them,  while  a  third  drib- 
bles the  grain  from  the  soop.  Twenty  years  ago  the  writer  imported  a 
fanning-mill  from  the  United  States,  and  it  was  probably  the  first  one 
among  two  hundred  millions  of  people.  To-day  there  is  not  a  fanning- 
mill  used  by  a  farmer  in  all  these  provinces.  There  are  some  used  at 
the  large  markets.  The  cultivators  are  too  poor  to  purchase  them,  and 
the  landholders  will  not  take  the  trouble  or  be  willing  to  spend  thoir 
money  in  this  way. 

After  thrashing,  the  bhoosa  is  put  in  thatched  ricks  or  bins,  or  in  a 
comer  of  their  huts  or  mud-walled  honscs,  and  fed  out  very  carefully. 

THE  MODE  OF  CULTIVATION. 

The  first  thing  to  do  in  preparing  for  a  crop  of  wheat  is  manuring, 
that  is,  if  the  farmer  has  any  manure,  and  he  generally  saves  all  he 
can  for  his  wheat.  This  is  done  in  May  or  Jnne,  just  previous  to  the 
rains.  After  the  field  has  been  plowed  a  flock  of  sheep  or  a  number  of 
cattle  are  herded  on  the  field  at  night,  and  this  costs  the  farmer  some- 
thing, as  he  usually  does  not  own  any  sheep.  The  least  number  of 
times  the  land  is  plowed  is  ten  and  the  greatest  number  thirty.  About 
the  last  of  September  the  sowing  takes  place.  First  a  Brahmm  is  con- 
sulted, if  the  farmer  is  a  Hindoo,  to  fix  the  auspicious  time,  and  this 
being  determined  he  appoints  a  man  to  do  the  first  sowing,  after  which 
any  one  can  dribble  the  wheat,  but  not  before.  The  farmer's  wife,  ou 
giving  out  the  seed,  reserves  a  little,  to  which  she  adds  more  grain,  and 
then  distributes  it  to  the  officiating  Brahmin,  the  plowman,  and  labor- 
ers. The  seed  is  carried  in  a  basket  and  sprinkled  behind  the  plow 
with  the  hand.  The  average  amount  of  seed  for  an  acre  is  150  pounds. 
In  some  districts  the  wheat  is  carefully  weeded,  the  weeds  serving  as 
food  for  the  people  and  the  grass  as  fodder  for  the  cattje.  In  most 
places  the  fields  have  to  be  watered,  and  this  has  to  be  done,  usually, 
about  three  times,  first  after  the  seed  germinates,  when  the  wheat  is 
about  to  blossom,  and  the  last  when  the  wheat  is  in  the  car.  The  aver- 
age cost  of  watering,  which  is  by  different  facilities  and  processes,  is 
about  $2.25  an  acre.  The  harvest  for  whei^t  sown  in  October  takes 
place  in  March,  but  usually  the  harvest-time  is  in  April,  the  wheat 
ripening  in  about  five  months. 

THE  COST. 

Pair  of  bullocks $8  00 

Plow 40 

Yoke A ir> 

Leveler • 30 

Woeder 06 

Winnowing  scoop Ofi 

Sickle Oti 

Water  liaor no 

Total 9  53 
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The  cost  of  raising  an  acre  of  wheat  is : 

Rent  per  acris , $i\  iV 

Cartage  of  manure 1  *J0 

150  pounds  of  seed 1  (;'» 

Plowing  twenty  times 7ri 

Sowing  by  hand *, lo 

Watering  three  times • • 2  'St 

Koapingand  carrying • h< 

Tlira&hiug il'i 

Winnowing <r7 

Total 10  a> 

If  the  land  is  not  of  the  very  best  quality  and  near  to  the  cultivator's 
village,  the  rent  would  be  less  than  the  above  rate,  sometimes  less  than 
half  of  it.  Id  a  full  9>verage  crop  the  average  yield  per  acre  is  17  bush- 
els for  irrigated  land  and  for  dry  land  10  bushels.  The  average  price 
for  wheat  in  the  Northwest  Provinces  and  Oudh  during  the  last  five 
years  has  been  68  cents  a  bushel.  At  this  rate  the  17  bushels  would 
be  worth  $11.56  and  the  bhoosa  or  straw  $3,  making  $14.56,  leaving  a 
profit  of  but  $3.94  an  acre;  that  is,  if  the  farmer  hires  the  work  done; 
otherwise  he  gets  paid  for  his  own  labor.  Yet  at  the  best  he  gets  bat 
little,  as  he  has  to  give  tithes  to  the  Brahmin,  the  sweeper,  the  watch- 
man of  the  village,  and  others.  It  is  most  fortunate  that  during  two- 
thirds  of  the  year  there  is  something  growing,  weeds,  vegetables,  firuit, 
or  coarser  grain  of  some  kind,  or  these  poor  people  could  never  pull 
through.  Give  them  only  one  crop,  as  in  Minnesota,  and  one  year 
would  end  their  labors  and  their  lives.  These  cultivators  cannot  afford 
to  eat  the  wheat  they  raise.  When  they  do  eat  it  it  is  as  a  luxury  and  a 
treat.  Their  usual  food  is  the  coarser  grains,  herbs,  weeds,  vegetables, 
and  cheaper  fruits. 

AOBEAaE. 

The  area  of  wheat  in  the  Northwest  Provinces  and  Oudh  is: 


DivitiOBS. 

KonaaluML 

▲rMvider 
wheat, 
1883-'84. 

Areaudor 
wheat. 
1864«'8L 

K0BTUWE8T  FSOVIKCU. 

ICeerat •..••...•.•.... 

Aeret. 
1,105,328 
1,032.620 
643,877 
220,618 
68.180 
463,654 
83,767 

Acre*. 

1,286,510 

1,032.000 

56^58- 

2X^233 

67;  602 

641,109 

54,627 

Aem. 

1  257  571 

l,l'V^3J« 
370.934 

Agrtk        - - -  —  .  —  ..-.. 

Annhabad         

to,  its 

Jhanai       .-• •.... 

83.  ac 

533,  9:k 

Terai 

s^sot 

Total  ^orthwAftt ProTinoos.... *...•.>..■.«■> •>■.>.■. 

3,557.053 

8,778.688 

3.8&ns 

OUDH. 

806,870 
42t,3M 
476, 142 
203,815 

806,870 
421,804 
476, 1« 
203,813 

Wl.T-l 

■   444  1^ 

Sir..  I  c 

Roy  Iliirelllv 

217.4.* 

Tot^^l  Ondh  r — ---— 

1,407,780 

1,407,730 

;.47V»'! 

p         ,  tftf.!        • 

4.065^688 

M86.a08 

S^7».C^ 

Making  the  normal  area  100,  then  the  crop  for  1S84-'S5  is  107,  quite 
an  increase  over  the  previous  year. 
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DiTiaioBS. 

TThlte. 

Bed. 

Mixed 

whit6  and 

red. 

TutaL 

KOBTnWBST  PBOYIirCBS. 

Meemt 

Aaru. 

460,875 

222,682 

71,636 

6ft,  142 

2.889 

111,  196 

6,327 

Aeru. 

351,607 

204,621 

119,096 

90,359 

79,032 

336,104 

31,436 

Acres. 

436.090 

671, 101 

378, 632 

67, 528 

1,781 

86,618 

18.833 

Aerei. 
1  •>57  r>72 

Kohlksaiid 

t.  OW,  »54 
57«»,  -itU 

Agra 

Ani^hAbaA..... 

222,0.'9 

83,  30J 

53').  018 

Jhanii 

BenftTM 

Tend 

56.506 

Total  l!TorthKre6t  Provincea. 

948,897 

1,218,155 

1,600,563 

8,822,115 

OIIDB. 
Sitapore.. 

106.480 
72.462 
67,333 
23,183 

133, 524 
855,092 
154,681 
157, 044 

204, 180 
8.%  601 
7D,  137 
87,194 

444, 184 

TjAmA 

513, 156 

^uoknow  ............................................ 

301, 151 

BoyBarofUy 

217, 421 

Total  Oadh 

269.458 

800,341 

400, 112 

1, 475, 911 

Oxmnd  total 

1,217,855 

2,013,496 

2,060,075 

5,208,026 

The  amount  of  wheat  for  1884-'85  is  estimated  to  be  as  follows : 

TOQR. 

Stock  existisg  at  harveat 60,000 

Crop  of  1884-%5 2,100.000 

Total 2,160,000 

Deduct  food  for  coming  year 1,450,000 

Seed  for  coining  year 300,000 

1,750.000 

410,000 

Or  16,306,667  bushels  for  export  &om  the  Northwe8!t  Provinces  and 
Oudh  for  1884-^86. 


Area  andpi'oduct  for  all  'India  in  April,  1885. 


Political  divialona. 


Acres. 


Tons. 


rROvixcsa. 

PnBjab 

Northwoat  Prorincos  and  Oadh 

Central  ProTlnces 

lk>mbay 

iierar 

Total 

MATIVB  ITATS8. 

Benfral 

liajpatana 

Ccfitml  India 

llydi'itibad 

Myaoro 

Ca«bmere 

i;aroda 

Total 


7, 381, 400 
5, 29H,  026 
3, 700,  000 
2, 070.  000 
819,057 


2, 857,  099 

2, 100,  OOO 

M7>57 

f.^K)    183 

135,  770 


19, 868, 483 

0, 500,  :»09 

850,000 

336, 920 

2, 250, 000 

517,a'i7 

3. 500, 000 

500, 000 

750,000 

12,421) 

21, 740 

2. 757 

500,  000 

133, 333 

80,000 

8,900 

7, 951, 740  I   1, 612, 187 


From  the  above  it  appears  that  the  area  ander  wheat  in  the  whole 
of  India  for  1884-'86,  was  27,820,223  acres,  and  the  total  tons  yield  for 
the  year  was  8,013,096,  or  299,155,684  bushels.  The  increase  in  acreage 
under  wheat  in  1884-'85  over  1883-'84  in  the  Northwest  Provinces  and 
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Oadh  is  111,628  acres,  and  this  is  not  by  the  decrease  of  the  acreage  of 
other  crops,  but  mostly  in  the  taking  up  of  new  land.  A  similar  in- 
crease was  probably  made  in  the  other  parts  of  India. 

EXPORTS. 

The  exports  of  wheat  from  India  for  the  past  six  years,  as  shown  in 
the  annual  trade  rex)Orts,  are  as  follows : 

Tom. 

I679-»80 109,777 

1880-^81 .♦. :<7i,71- 

I88l-»b2 snnjjTf. 

1882-'83 7ir7/.U 

188:i-'84 1,047,K,'4 

18d4-'85 • 7W.714 

As  the  export  for  the  present  year  is  not  yet  completed  the  total  may 
equal  twice  the  amount  stated  above,  or  1,500,000  tons  or  56,000,000 
bushels. 

PORT  OF   SHIPMENT. 

The  following  table  shows  the  amount  of  wheat  exported  from  each 
port  during  the  past  four  years : 


Ports. 


lS8l-'82.     U82-'63.  '  l«»-'84. 


Cttloiitta ... 
Bombay  .. 
Kurachoe., 
MadTM... 
Bangoon.. 


Total. 


TonM. 

Mi,  420 

tl2,6ia 

MO 

177 


000,176 


Tofut.  I 
221,  U70  ! 
a47,8«7  , 
136.618 
320  I 
418  •. 


ie84-'S«. 


Tont.  T«m». 

380.576  12KIO 

448,530  1  440^0 

218,tf4i  )  =14.711 
76  65 

lis 


707,220    1,047,824 


*n2»7U 


"Export  not  complete.     Tbo  amount  for  this  year  will  bo  probably  twice  the  amoant  abore  prcn. 

WHEUK  IT   WEI^T. 

The  countries  to  which  the  exports  were  made  arc: 


Countrioa. 


TTolted  ICln^^om. 

licljrinm , 

yranCH 

ItoUaml 

Italy 

Kjsjpt ....... 

Ottier  countnea... 


Total. 


I 
1881-'82.     li«2-'83. 


Tont. 
4G8,  r61 
18I,1'61 
265.403 
d\  610 
17.066 
45,0&4 
28,012 


003.176 


7'OM. 

328,758 
72,044 

178,385 
28.012 
8,806 
30,977 
40,438 


707,220 


1883-'84.  ,  1884-^ 


I 


Ton$. 
625.413  I 
120,678  ' 
169,805  I 
9.637  i 

23.270  I 
165. 20» 

25.626  , 


Tom*. 

372.241 

165, 74* 
4,«r 
3^1*'. 

llu.s:3 


1,047,834  I    •T9i,:U 


*  Export  not  yet  completed. 


TBANSPOBTATION. 


Until  lately  the  greatest  obstruction  to  wheat  raising  in  India  was  tbe 
difficulty  of  transportation.  Formerly  the  wheat  was  mostly  used  for 
local  consumption,  as  the  people  could  not  afford  to  pay  the  increased 
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price  caused  by  the  transportation  for  long  distances.  This  has  now  been 
cbauged  by  tlie  construction  of  long  lines  of  railway.  Prices  for  dilier- 
eut  parts  of  India  are  somewhat  equalized,  and  foreign  markets  pow 
govern  the  local  prices.  To  show  the  difference  in  transportation,  a 
two-bmllock  cart  will  carry  thirty  maunds,  2,400  pounds,  or  40  bush- 
els, \2  miles  in  one  day  for  I  rupee,  or  40  cents,  whfch  is  1  cent  a  bushel 
for  12  miles,  or  a  bushel  1  mile  for  one-twelfth  of  a  cent.  At  this  rate 
carting  wheat  from  Gawnpoor  by  bullock  cart  to  Calcutta,  a  distance  of 
684  miles,  would  eost  57  cents  a  bushel.  The  freight  per  ton  by  rail 
tbe  same  distance  is  $3.70,  or  15.43  cents  a  bushel.  This  gives  a  differ- 
ence of  41.57  cents  on  each  bushel,  the  value  of  the  railway  to  the 
vpheat  shipper  at  Gawnpoor.  ^yheat  shipped  by  raH  from  Gawnpoor  to 
Bombay,  via  Sabarmuti,  a  distance  of  1,004  miles,  costs  22.16  cents  a 
bashel;  when  shipped  (rom  Gawnpoor  via  Jubbulpoor,  a  distance  of  904 
miles,  tbe  rate  is  28.91  cents  a  bushel,  proving  in  this  case  that  tUe 
longest  way  ro^nd  is  the  nearest  way  home. 

PRIOBS  OF  WHEAT. 

The  prices  of  wheat  during  the  second  week  of  May,  1885,  were,  per 
bushel : 


At- 

Whltt. 

B«d. 
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OenU 
40 
51 
57 
46 
45 
60 
63 

OmU, 

46 
46 
51 
45 

44 

46 

Cawnpoor..........— M .\ 

47 

In  May,  1884,  the  price  of  wheat  in  Gawnpoor  was  08  cents  per  bushel. 
In  May,  1885,  it  was  44  cents.  The  pric43  in  May,  1885,  in  Galcutta  was 
73  cents,  and  in  Bombay  78  cents.  In  English  money  the  price  in  Gal- 
cntta  was  21.88  shillinj^s  per  quarter  of  492  pounds,  and  in  Bombay  24.57 
^hillings.  Sea  freights  and  other  charges  from  Galcutta  to  London  were 
9.G9  shillings  per  quarter,  from  Bombay  7.27  shillings  per  quarter,  so 
that  a  quarter  of  wheat  ffom  these  provinces  landed  ia  London  from 
Calcutta  cost  31.57  shillings,  and  from  Bombay  51.85  shillings.  The 
price  of  India  wheat  in  London  on  May  16,  1885,  was  34.5  shillings, 
thus  giving  a  good  margin  to  both  the  Galcutta  and  Bombay  shippers. 
The  following  prices  are  for  an  imperial  quarter,  492  pounds,  during  a 
series  of  years : 
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India. 


Great 
Britain. 
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India. 
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1870 
1871 
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1873 
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A  OOMPARISON. 

A  coTDX>6tent  writer  here  makes  this  comparison  (Delhi  is  890  miles 
from  Calcutta  and  940  miles  from  Bombay) : 

a.    4. 

Cost  of  wheat  per  quarter  at  Delhi 20   o 

Railway  freight ••••• 6   6 

Shipping • •••••. • 6   ^ 

Total  eost  in  London  for 492  pounds •• •••..  33   2 

Cost  of  wheat  in  Chicago  per  nuarter....^ :ti  II 

Railway  freight,  Chicago  to  New  York r»    - 

Ocean  freight,  New  York  to  London *2    { 

41   :» 

If  this  is  a  tme  estimate  of  the  American  cost  and  charges  it  shows 
much  in  favor  of  India.  Mr.  J.  E.  O'Conor,  assistant  secretary  to  tb^ 
Government  of  India,  financial  department,  in  reviewing  the  exiKirt 
trade,  says : 

<^  It  has  been  more  than  once  pointed  out  in  these  reviews  that  the 
trade  in  Indian  wheat  must  be  one  of  a  very  uncertain  and  flnctnatiug 
character.  Its  continuance,  on  a  very  large  scale,  depends  on  the  con- 
currence of  a  number  of  circumstances :  (1)  Abundant  crops  in  India; 
(2)  crops  below  the  average  in  the  United  States  and  in  Europe;  (3)  low 
rates  of  freight :  (4)  low  rates  of  exchange.  When  all  these  exist  to- 
gether the  supply  of  Indian  wheat  which  will  be  put  on  the  con8iim?og 
markets  will  astonish,  as  it  has  astonished,  those  who  are  but  imperfectk 
acquainted  with  the  capacity  of  India  for  the  production  of  this  graitL 
When  one  or  the  other  of  them  fails,  the  margin  of  profit,  which  is  so 
slender  at  the  best  that  exporters  must  work  on  a  very  extensive  ecale  to 
obtain  appreciable  returns,  shrinks  in  such  a  degree  that  the  export  will 
be  carried  on  either  to  fulfill  engagements  already  entered  into  or,  as  an 
unavoidable  alternative  to  paying  for  imports  in  money.  This  year  the 
second  of  the  factors  which  must  be  present  to  make  the  wheat  trade 
profl table  has  been  absent.  The  harvests  have  been  abundant  in  the 
United  States  and  Europe,  stocks  in  band  are  large,  and  the  supplies  in 
existence  or  in  prospect  are  so  considerable  that  the  price  of  wheat  in 
England  has  fallen  toaslowapointashas  been  known  for  ahundred  years. 
Prices  have  not  similarly  fallen  in  India,  though  it  has  been  stated  iu  a 
very  positive  way  that  India  can  produce  wheat  at  a  much  lower  coeit 
than  the  United  States — an  assertion  to  which  I  ventune,  for  reasons 
given,  to  demur  altogether — the  fact  remains  that  India  in  her  prettent 
circumstances  cannot  afford  to  sell  her  wheat  with  profit  for  the  price 
ollering  in  London  of  37  shillings  a  quarter  and  even  less.  The  avera^'e 
jirice  of  wheat  in  London  has  been,  in  1880, 44«.  4d. ;  1881, 45s.  4d. ;  IS^J, 
458.  Id. ;  1883, 4^.  11(2.,  and  1884, 37«.  8d.  In  the  first  week  of  18S4  the 
average  was  Sds.  a  quarter,  and  by  the  end  of  February  it  hail  gone 
steadily  down  to  3(ys.  lid.  Then  there  was  a  rise  to  SSi.  Id.  by  the  end 
of  March,  and  the  average  for  the  three  months  was  Sis.  9d  Iu  A}  ril 
it  was  37s.  2d,  and  in  May  38«,  2d.  The  price  fell  to  37«.  in  June,  and 
then  for  the  three  months  was  only  37s.  6d.  a  quarter.  Since  then  prices 
have  actually  fallen  as  low  as  34s.  a  quarter.  Now,  to  leave  a  profit  at 
all,  Indian  wheat  must  sell  for  3ds.  or  40s.  a  quarter,  when  prices  iu  India 
and  freights  are  both  low." 

An  Indian  daily  paper,  commenting  on  the  above,  says: 

<^The  Indian  wheat- grower  may  derive  some  consolation  from  the 
knowledge  that  if  the  American  farmer  has  this  year  prevented  tbe  ex- 
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port  of  wheat  from  India  he  has  rained  himself  in  the  process.  Nothing 
is  clearer  than  that  wheat  cannot  be  grown  at  a  profit  in  the  United  States 
if  the  selling  price  is  less  than  33s.  the  quarter  in  the  London  market. 
With  the  present  rates  for  wheat  in  Eorope,  the  American  farmer  is  sim- 
ply rnined,  and  the  American  papers  have  shown  conclusively  that  the 
Western  fieurmers  are  getting  less  for  their  wheat  at  the  place  of  pro- 
duction than  it  had  cost  them  to  grow  it  *  *  *  Another  year  of 
equally  low  prices  would  shut  up  thousands  of  farms  in  the  far  West,  and 
already  it  is  reported  that  the  area  under  wheat  this  year  in  the  States  is 
15  per  cent,  less  than  in  1883  and  1884.  The  American  farmer  is  obliged 
to  force  his  wheat  on  the  European  market,  as  he  must  convert  his  prod- 
ace  into  cash,  and  there  is  comparatively  no  internal  demand  in  his  own 
country  for  it.  •  •  •  The  Indian  producer  grows  a  variety  of  crops 
and  can  seU  the  most  profitable  produce  and  store  the  rest.  When 
wheat  prices  fall,  he  buries  his  wheat  and  takes  his  sugar  or  his  barley 
to  market.  Again,  there  is  a  great  internal  demand  for  wheat  in  India, 
and  this  is  capable  of  great  expansion  whenever  wheat  is  cheap.  Thou- 
sands of  persons  in  every  district  will  eat  wheat  in  preference  to  barley 
or  bi^ra  (a  kind  of  millet)  whenever  it  falls  below  20  seers  a  rupee, 
(which  is  1  cent  a  pound).  As  it  rises  above  this  rate  the  internal 
consumption  contrtots.  •  •  •  The  producer  is  getting  lower  prices 
than  he  probably  expected,  but  he  is  not  being  ruined  like  his  American 
rival,  and  he  is  getting  a  better  price  at  the  place  of  production  than 
the  latter.  If  Indian  wheat  prices  were  regulated  as  American  wheat 
prices  are,  solely  by  the  English  market,  and  if  Indian  wheat  had  to  be 
sent  to  Europe  for  sale  at  any  price,  we  should  then  witness  ruinously 
low  prices  in  the  up-country  markets.'' 

TASIETIES  OF  WHEAT. 

There  are  a  number  of  varieties  of  wheat  in  India,  but  they  may  gen- 
erally be  classed  in  the  markets  as  of  four  kinds,  white  or  red,  haM  or 
soft,  and  this  classification  is  recognized  in  the  European  markets. 
The  soft  white  wheat,  which  commands  the  highest  price  in  Europe,  is 
grown  extensively  in  Northern  India,  Bajputaua,  and  Gujarat.  The 
soft  red  comes  next  in  value  and  is  grown  in  the  Central  Provinces. 
Pormerly  the  hard  wheats  were  preferred  by  the  natives,  but  the 
European  demand  for  soft  wheat  has  so  influenced  the  price  as  to  have 
changed  the  taste  of.  the  natives. 

The  principal  foods  are  wheat  or  barley,  millet,  and  rice,  which  are 
estimated  as  follows : 


Piotinoe. 


PeroenUge,  food- 
growing  areft.     I 


9^ 


Tot«l  poi»- 
nlation. 


Population 
eatmg  rice. 


Ptuvlftb 

>'oitliwMtProTinoM  . 
Bengal  aod  AMam.... 

C«otral  ProrinoM 

J  »6rar...»  »■»»»»■.  ■■■■■■ 
Bombay..— ..—M..... 

Madnm.^ 

31  yaore***..*  ■••■■•■«•« 


Totals 


20,000.000 
42,000,000 
66,000.000 
8,000.000 
2,000.000 
17.000.000 
81,000,000 
8,000.000 


1,000,000 
4.000,000 
46,000,000 
8,000,000 
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OOTXBNMHNT  BNOOXTKAOEMENT* 

Every  effort  is  being  made  to  encourage  wheat  cnltore  in  India.  Lc^ii^ 
lines  of  railway  have  been  built  with  the  wheat  transportation  in  view. 
The  Government  has  given  special  privileges  to  those  taking  np  nev 
landSf  especially  in  the  Terai.  This  is  a  tract  of  land  from  20  to  'Mi 
uiiles  in  width  along  the  base  of  the  Himalayas.  It  is  most  excelleii! 
land  for  wheat.  I  have  seen  it  yield  40  busheU  to  the  acre,  and  of  ihv 
finest  berry.  This  Terai  is,  however,  a  sickly  spot,  and  it  is  almost  iiu 
possible  for  any  one  to  live  in  it  dnring  the  rainy  season.  The  cultira 
tors,  nsnaily  from  the  mountains,  go  to  their  homes  in  June,  before  tite 
rains  set  in,  and  return  in  September,  in  time  to  sow  the  fields  which 
they  had  plowed  before  going  away. 

ntBIGATION. 

Great  efforts  have  been  made  b^^  the  Government  to  utilize  water  for 
irrigation  purposes.  In  the  south  of  India  tanks  are  numerons*  In 
Mysore  the  number  is  reckoned  at  38,000  and  in  the  Madras  presidency 
twice  that  number.  Some  of  them  are  large  and  might  be  csdled  lakes. 
One  in  Mysore,  the  largest  in  India,  is  40  miles  in  circumference.  There 
are  sAeo  many  canals.  The  Ganges  Oanal,  leaving  the  Changes  River  at 
Hurdwar,  which,  including  its  branches,  is  about  900  miles  in  lengtii, 
irrigates  1,200,000  acres,  and  cost  £3,000,000 ;  the  Agra  Oanal,  which 
leaves,  the  Jumna  Bivcr  at  Delhi,  irrigates  225,000  acres  and  cost 
£800,000 ;  the  Bari  Doab,  in  the  Punjab,  from  the  river  Bavi,  465  miles 
in  length,  irrigates  250,000  acres  and  cost  £1,500,000;  the  Soane  CanaU 
from  the  river  Soane,  in  Western  Bengal,  irrigates  300,000  acres ;  the 
Sirhind,  on  the  Satlej,  cost  £2,750,000;  the  Oaveri  irrigates  820«000 
acres,  costing  £116,000;  the  Kistna,  235,000  acres,  costing  £463,000; 
the  Godaveri,  530,000  acres,  costing  £736,000 ;  the  Orissa,  98,000  acres. 
costing  £1,450,000.  Many  of  the  rivers  and  streams  are  turned  from 
their  channels  during  their  flow.  In  the  Punjab  about  900,000  acres  are 
irrigated  in  this  way  and  in  Sindh  1,800,000  acres.  The  most  impor- 
tant method  of  irrigation  is  by  wells,  and  they  are  very  numerous  in 
every  locality.  The  permanent  wells,  lined  with  bnck,  cost  from  $40 
to  $250  each,  according  to  the  depth,  one  30  feet  deep  and  5  feet  in  di- 
ameter costing  about  $100.  The  temi)orary  wells  without  curbing  are 
abundant,  but  usually  last  only  for  one  season.  Persian  wheels  and 
leather  buckets  are  used  for  these  wells.  A  Persian  wheel  and  two 
pairs  of  bullocks  will  irrigate  20  acres,  but  these  wheels  are  only 
a<lapted  for  wells  less  than  20  feet  in  depth.  A  leather  bucket  and  ope 
pair  of  bullocks  wiU  irrigate  an  acre  in  five  or  six  days,  or  4  acres  a 
hionth.  In  the  Punjab,  out  of  21,000,000  of  cultivated  acres,  ovei 
ofiOOfiOO  are  irrigated^  as  follows : 


HttlhoA. 

Aerr*. 
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In  the  Northwest  Piovmces  and  Ondh  there  are  36.000.000  of  culti- 
Tated  acres;  of  these  there  are  irrgated : 


«F- 

Northwort 
ProTinoes. 

Ondh. 

WoUt 

r!«nMf  ......... .IHM*  ••«•.••.«•••  «4.«4.           , ........................ ........... 

Aem. 

1,»4.000 
1,984,000 

Aeret. 
1,314.000 

1,962.000 

8,168,000 

8,208,000 

Oiving  a  total  of  11,454,000  acres. 

The  following  table  shows  the  percentage  of  irrigated  land  throagh- 
ont  India : 


PlOTlIlOM. 
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84,600,000 
l^  600. 000 

8.500.000 
21.600,000 

2,260,000 
82,000.000 
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A«f«f. 

6,600.000 
11.600,000 

1,000,000 
770,000 
100.000 
460.000 

1,800.000 

7.300.000 
800.000 


26.2 

8L9 

2.9 

10 

1.6 

L8 

80.0 

82.8 

l&O 


Totel.. 


177,260,000 


28,220,000 


Of  the  Irrigated  land  8,000,000  acres  are  by  the  better  class  of  irri- 
gation works,  12,000,000  by  wells,  and  the  balance  by  the  temporary 
channels  and  canials. 

ABBA  Aim  POPULATION. 

The  United  States  has  an  area  of  2,970,000  square  miles,  exclusive  of 
Alaska,  and  a  popniation  by  the  last  ceusns  of  50,155,783.  British 
India,  that  under  British  rule,  contains  877,950  square  miles,  and  by 
the  last  census  contains  a  population  of  198,508,795.  Including  native 
states  indirectly  under  British  administration  India  has  an  area  of 
1,472,423  square  miles  and  a  population  of  252,660,550.  The  United 
States  has  an  average  population  of  17  to  the  square  mile,  British  In- 
dia 226,  and  including  the  native  states,  171  to  the  square  mile.* 

OONOLUSIOB. 


In  concluding  I  will  state  what  I  think  are  the  advantages  and  draw- 
backs of  wheat  raising  in  India:  (1)  The  wonderfully  permanent  pro- 
<lnctivenessof  the  climate  and  soil.  (2)  The  use  of  irrigation,  on  account 
of  which  there  can  be  no  failure  of  the  growth  of  a  crop.  (3)  Tiie  fa- 
cilities for  inland  transportation  and  cheap  ocean  fireights.  (4)  The 
variety  of  seasons,  giving  the  &rmer  work  in  the  fields  every  month  of 
the  year,  thus  makhig  the  wheat  crop  almost  an  extra  or  surplus  one, 

*  Figurea  as  to  azea  md  popvlation  of  IndlA  do  net  axsoUy  agiM  with  ofliolal'  n- 
porU.— £]>.  J 
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the  other  crops  supplying  the  laborers  with  food.  (5)  The  cheapness  of 
labor.  All  these  combined  indicate  that  the  wheat-growing  power  of 
India  will  largely  increase.  The  Government  is  planning  in  every  way 
to  increase  the  facilities  of  irrigation,  introducing  new  seed  and  improved 
methods  of  culture,  and  also  urging  that  freights  on  wheat  by  the  state 
and  other  railways  be  greatly  reduced. 

The  drawbacks  are :  (I)  Heavy  storms  of  wind  and  rain  that  caase  the 
grain  to  lodge  jnst  before  harvest,  when  it  quickly  spoils  in  the  hot  san. 
(2)  Heavy  hail  storms,  and  in  some  localities  frost.  The  hail  breaks  the 
stalk  or  thrashes  out  the  grain.  (3)  Bust,  flies,  and  locusts  or  grass- 
hoppers. All  these  greatly  affect  the  crops  at  times,  but  they  are  acci- 
dents and  expected  to  occur  only  oocasionAlly. 
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TRUCK  FARMING. 


By  1.  Obmubr,  WilmingUm  liland,  Chatham  Countiff  Oeorgia. 


HISTOBY. 


The  forcing  of  fruit  and  vegetables,  like  nearly  every  other  art,  had 
its  origin  in  the  desire  to  supply  a  demand.  Merely  the  acceleration 
of  maturity  by  shelter,  exposure  to  the  sun,  and  other  means  was 
probably  practiced  at  an  earlier  date,  but  the  actual  luxury  of  forcing 
vegetable  productions  ^as  first  practiced  by  the  Bomans.  Columella, 
Martial,  and  Pliny  tell  us  that  ^^  spicularia,"  or  plates  of  talc  or  mica, 
wore  utilized  for  the  purpose  of  forcing  cucumbers  in  order  to  gratify  the 
taste  of  the  Emi)eror  Tiberius  (died  A.  D.  37)  for  that  vegetable  through- 
out the  year.  By  the  application  of  hot  water  to  the  soil  and  hot  lime- 
stones near  the  roots  cherries  were  ripened  near  Poitou,  in  France,  in 
the  sixteenth  century,  and  sent  to  Paris  by  post  on  the  1st  of  May.  In 
the  following  century  peas  were  forced  to  maturity  by  exposing  the 
plants  in  boxes  to  the  warm  sun  during  the  day,  and  protecting  them 
under  the  shelter  of  the  gardener's  house  during  the  night;  and  in  a  let- 
ter dated  May  10, 1706,  Madame  de  Main  tenon  speaks  of  new  peas  hav-  . 
ing  been  the  principal  subject  of  talk  at  the  French  court  for  four  suc- 
cessive days. 

In  the  vicinity  Of  important  towns  in  every  country  where  market  gar- 
dening: is  extensively  pursued  for  the  purpose  of  supplying  the  ]>opulation 
with  fruit  and  vegetables,  comi>etitiou  in  the  production  of  the  earliest 
crops  has  always  been  the  most  interesting  and  lucrative  feature  of  the  in- 
dustry. Such  was  the  case  until  recently  near  all  the  large  American  cit- 
ies.  About  thii^ty  years  ago  market  and  farm  gardening  on  Long  Island 
and  in  New  Jersey,  to  supply  the  rapidly-increasing  wants  of  the  growing 
popalatioli  of  New  York  City,  was  very  profitable.  Its  pursuit  frequently 
conferred  competency  and  wealth,  notwithstanding  the  farm  land  was 
sometimes  worth  irom  $200  to  $  1 ,000  per  acre.  In  this,  as  in  other  coun- 
tries, rapid,  frequent,  and  regular  steam  transportation  has  revolution- 
ized all  this,  and  now  the  higher  prices  or  early  produce  accrue  to  gar- 
deners of  southern  latitudes  at  a  distance  of  hundreds  of  miles,  who 
cultivate  land  averaging  not  more  than  one-fifth  the  value,  and,  in  con- 
sequence of  the  warmer  climate,  at  less  expense.  In  fact,  market  gar- 
dening on  Long  Island  ha»  recently  become  comparatively  so  nnremu- 
uerati  ve  that  many  of  those  formerly  pursuing  that  branch  of  husbandry 
have  turned  their  attention  to  dairy  farming.  The  distance  seems  to 
extend  with  the  increaseil  demand  and  with  the  improved  transporta- 
tion facilities.  At  first  Norfolk  became  the  principal  and  nearly  the  only 
point  of  production  for  the  supi)ly  of  the  Eastern  markets.  Within  the 
last  few  years  competition  from  more  southern  localities  has,  however,  in 
turn  subjected  Norfolk,  although  in  less  degree,  to  similar  experience, 
and  the  acreages  of  several  of  the  most  remunerative  crops  have  been 
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reduced  In  favor  of  tbose  less  afile  to  endnrB  the  danp:er8  of  trans- 
portation, and  consequently  less  likely  to  be  extensively  grown  at  ex- 
treme Soatbem  points.  At  present  truck  farming  is  pursued  along  the 
whole  Atlantic  coast  down  to  Ee^  West  and  around  that  of  the  Oalf 
to  Mobile  and  Oalveston,  reaching  even  beyond  the  confines  of  the 
United  States  to  Kew  Providence  and  the  Bermudas.  The  same  cir- 
cumstances prevail  in  Europe.  Formerly  England  and  some  of  the 
continental  countries  merely  went  beyond  their  own  boundaries  for  a 
supply  of  early  fruit  and  vegetables ;  then  France  and  Spain  became 
the  sources  of  supply,  but  now  Algiers,  beyond  the  Mediterranean,  is 
the  most  southern,  acd  therefore  most  profitable  truck-farming  locality. 
A  few  fruit  and  vegetables  may  occasionally  have  been  sent  North  from 
Georgia,  but  the  first  erop,  exclusively  for  the  purpose  of  shipment  to 
Northern  markets,  was  one  of  watermelons  grown  by  £•  B.  Barstow,  of 
Wilmington  Island,  Chatham  County,  in  1852. 

In  thiB  preceding  summer  a  party  embarked  on  board  the  packet  Isaac 
Mead  (Captain  Brown)  for  New  York,  and  for  their  use  during  the 
passage  he  placed  on  board  about  fifty  fine  melons.  Only  a  few  having 
been  consumed,  the  captain,  to  whom  they  were  presented,  sold  the  bal- 
ance at  such  high  prices,  that  Mr.  Barstow  conceived  the  idea  of  making 
the  venture.  Notwithstanding  many  drawbacks,  it  resulted  so  satis- 
factorily that  other £ea  island  cotton  planters  of  neighboring  islandj^ 
notably  CoL  W.  B.  Frltchard,  of  Skidusay,  and  Judge  R.  T.  Gibson^  of 
Whitmarsh,  became  tempted  to  do  likewise.  These,  and  a  few  others 
on  a  smaller  scale,  continued  to  plant  melons  for  shipment.  When  the 
war  commenced  W.  B.  Pritchard  had  60  a(^es  in  melons.  None  were 
grown  in  Southern  Georgia  along  the  line  of  the  Savannah,  Florida  and 
Western  Bail  road  until  1876,  when  George  Bi  McBee,  near  Valdosta, 
and  W.  E.  Tally,  at  Ousley  Station,  Lowndes  County,  t)ecame  the  pio- 
neers of  an  industry  in  that  section,  which  has  reached  suoh  enormous 
proportions  as  to  tax  the  carrying  capacity  of  the  transportation  com- 
panies to  the  utmost. 

Truck  farming,  or  the  growing  at  the  South  exclusively  for  the  North- 
ern markets,  as  a  distinct  business,  of  all  or  a  selection  of  such  fruit  and 
vegetables  as  would  be  likely  to  arrive  at  destination  in  good  condition 
and  meet  with  a  ready  sale  alter  having  endured  the  dangers  and  vicis- 
situdes of  transportation  to  market,  was  commenced  at  Norfolk,  Va.,  by 
some  Jerseymen  about  1858,  near  Charleston  and  Savannah  about  1856. 
but  not  in  Florida  until  1870,  and  five  years  later  still  at  Mobile.  With- 
out the  results  of  the  civil  war  between  the  States  it  never  could  have 
reached  its  present  proportions.  While  in  point  of  fact  it  was  carrie<l 
on  to  some  extent  before  t)^  war,  emancipation  may  be  oonsidered 
really  the  birth  of  truck  farming  on  an  extensive  scale.  It  was  not  an 
industry  that  could  have  recommended  itself  to  rice  planters,  and  these 
were  the  only  agriculturists  owning  large  forces  of  slaves  in  the  vicin- 
ity of  the  large  Atlantic  coast  cities,  nor  would  any  of  them  have  for  a 
moment  entertained  the  proposal  of  hiring  their  hands  to  truck  farmers. 
I  was  the  largest  slave-owner  previous  to  the  war  engaged  in  the  busi- 
ness in  the  neighborhood  of  Savannah,  and,  unless  I  had  availed  myself 
of  house-servants  and  mechanics,  at  no  time  could  I  have  commanded 
a  larger  labor  force  than  twenty-six  adults,  male  and  female.  Now  sev- 
eral of  the  larger  truck  farmers  there  employ  hands  during  the  pioking 
season  by  the  hundred. 

In  1870  J.  B.  Toung  had  150  acres  in  strawberries  near  Norfolk^  and 
he  required  in  the  neighborhood  of  1,000  hands  to  pick  the  benies. 
The  daily  yfeld  of  berries  near  Norfolk  is  estimated  at  betWMA  4|000 
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and  5,000  bosbelB,  and,  as  50  qaarts  Is  above  the  average  daily  picking, 
it  Ibliows  that  at  least  between  2,560  and  3,200  hands  are  indispensa- 
ble to  gather  this  single  crop.  The  late  ex-Govemor  Hammond,  of 
South  Carolina,  correctly  predicted  that  in  case  of  emancipation  the 
negroes  would  collect  in  groups  upon  the  outskirts  of  the  towns,  and  it 
is  the  better  class  of  this  population,  willing  to  perform  some  work, 
that  supplies  the  truck  former  with  the  needed  labor.  This  is  fortunate 
for  society  as  well  as  for  the  negroes  and  truck  farming,  or  some  of  his 
other  predictions  might  also  have  become  realized,  for  the  industry 
l^rives  occupation  and  support  to  a  large  proportion  of  these  otherwise 
idle  people. 

LABOB. 

Truck  farming  being  but  a  branch  of  the  general  agriculture  of  the 
South,  it  is  to  the  same  God-given  instrument,  the  negro,  the  farmer 
must  look  for  his  labor.  It  is  rarely,  even  iu  the  vicinity  of  Norfolk, 
that  recourse  is  had  to  any  other  race.  The  pernicious  share  system 
has  never  yet  invaded  truck  farming.  Hands  are  paid  generally  in  the 
vicinity  of  the  cities  every  Saturday  evening,  at  a  certain  daily  rate, 
and  if  honest  work  is  expected  and  no  idleness  or  loitering  permitted, 
full  justice  and  prompt  pay  should  be,  and  generally  is,  forthcoming. 
According  to  the  Annual  Report  of  the  Department  of  Agriculture  for 
1870,  the  average  rate  of  monthly  wages  on  the  plantations  in  the  in- 
terior of  Georgia  was  $10.73  without  board.  When  the  truck  farmer 
hires  by  the  month,  which  is  rarely  done,  he  pays  about  $12  with  rations. 
The  usual  daily  rate  from  Mobile  to  Norfolk  is  50  to  60  cents  per  day  for 
women  and  60  to  75  cents  for  men  without  board.  At  Savannah  it  is 
50  cents  and  60  cents,  respectively.  A  few  trustworthy  hands,  particu- 
larly valuable  during  the  marketing  season,  or  those  attending  to  stock, 
may  receive  a  slightly  increased  pay.  Some  farmers  pay  selected  hands 
5  cents  per  basket  for  picking  cucumbers  and  tomatoes,  and  1  cent  addi- 
tional per  crate  for  packing  them,  while  others  employ  the  gang  for  the 
panK>se,  depending  upon  their  personal  supervision  to  have  it  done 
proiierly. 

The  table  below  gives  the  usual  rate  for  the  labor  mentioned: 
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The  hours  of  labor  are  from  sunrise  to  sunset,  with  variable  allowances 
for  meals  during  the  different  seasons. 

LOOATIONS. 

As  no  crops  of  vegetables  satisfactory  cither  in  quantity  or  in 
quality,  and  consequent]^'  in  pecuniary  returns,  can  be  produced  with- 
oot  liberal  applications  of  manure,  nor  when  grown  can  be  safely  con- 
veyed to  macket  and  offered  to  the  trade  without  convenient  tranapor- 
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tation  facilities,  it  follows  that  the  vicinity  of  the  lar^r  seaport  dtien, 
wboBe  commercial  relations  with  the  North  sufiice  to  support  regular 
and  frequent  steamship  communications,  must  offer  the  best  locationB 
for  truck  farming.  Here  the  public  livery,  trade,  dray,  and  street  rail- 
road, and  the  ]>rivate  stables,  as  well  as  the  scavenger  depa^tment^ 
supply  large  quantities  of  manure.  The  greater  the  proximity  to  the 
city  the  better  will  also  be  the  labor  supply.  Increase  of  distance  in- 
volven  not  only  loss  of  time  at  every  communication  between  the  fann 
artd  the  city  or  the  point  of  shipment,  but  possibly  more  or  less  damage 
to  the  produce  by  the  shaking  and  jolting  of  wagon  transportation*  It  is 
for  this  reason  mainly  that  locations  further  removed  may  be  profitably 
made  available  on  the  banks  of  rivers  or  streams,  where  water  trans- 
portation may  be  effected.  If  truck  farming  could  be  confined  to  these 
favorable  locations,  all  the  truck  grown  could  command  better  prices, 
the  average  returns  would  be  larger,  and  the  business  would  be  more 
remunerative,  both  to  grower  and  consignee.  This  would  obtain  not  so 
much  in  consequence  of  the  smaller  aggregate  of  producers,  but  on  ac- 
count of  its  superior  quality  when  grown  under  £avorable  auspices,  and 
not  after  having  been  subjected  to  injury  attendant  upon  longer  trftns- 
portation.  It  is  invariably  the  result  that  truck  of  poor  quaUly  tends 
to  depress  the  market,  whatever  may  be  the  quantity  of  stock  on  hand 
at  the  time.  It  is  for  this  reason  that  along  the  line  of  tiie  Savannah, 
Floridaatid  Western  Bailroad^  trending  south  ftom  Savannidi,  veiy  little 
crate  stufi  is  grown. 

The  wonderfully  favorable  climate  of  Florida  for  the  growing  of  early 
fruit  and  vegetables  with  the  least  expenditure  of  care  and  money,  in- 
cites and  enables  her  farmers  to  compete  with  those  at  nearer  and  other- 
wise more  favorable  points,  but  even  then  they  are  restricted  to  the 
smaller  choice  of  the  best-carrying  articles.  Even  shipments  of  these 
often  arrive  at  destination  in  such  terribly  bad  order  as  not  only  to  be 
total  losses  to  the  grower,  but  to  damage  other  stock  with  which  th^ 
are  sometimes  stowed  on  shipboard.  I  have,  for  instance,  seen  Florida 
tomatoes  at  the  wharves  of  the  Ocean  Steamship  Oompany  in  Savannah 
awaiting  shipment  to  New  York,  already  in  such  terribly  decayed  con- 
dition that  the  juice  was  dripping  out  of  the  packages  in  suffioient 
quantity  to  form  little  puddles  on  the  flooring  of  the  wharf. 

Finally,  cotton  planters  along  the  lines  of  the  various  railroads  have 
attempted  truck  farming  as  an  adjunct  to  their  regular  and  more  im- 
portant operations,  as  a  nile,  however,  with  disastrous  results,  simply 
because  nearly  all  the  conditions  essential  to  success  were  absent.  It 
may  be  that  small  returns  for  crops  grown  under  such  circumstances 
and  received  at  a  season  when  cash  is  most  acceptable  would  content 
the  cotton  planter.  We  are  taught  in  truck  farming,  as  in  all  other 
pursuits,  either  by  our  own  experience  or  that  of  others,  to  utilize  to  the 
best  advantage  all  the  means  and  conditions  essential  to  success,  so  as  to 
make  the  most  of  opportunities,  leaving  nothing  to  chance  or  accident ; 
but  most  of  the  cotton  planters  who  embarked  in  truck  farming  ignore<t 
all  the  teachings  of  experience  of  others  and,  therefore,' courted  failun* 
by  attempting  to  produce  these  special  crops  with  ridiculously  inade- 
quate manuring,  a  total  want  of  knowledge  in  growing,  harvesting, 
handling,  packing,  and  marketing  them,  and  without  convenient  trans- 
portation facilities. 

It  may  be  remembered  that  during  the  summer  of  1881  severe  drought 
prevailed  over  all  the  Northern  and  Northwestern  States,  cutting  short 
such  crops  of  vegetables,  among  others,  as  are  stored  for  winter  nsa  The 
domestic  stock  of  beets,  oanoti^  tomips,  oabbageSi  and  potatoes  beeame, 
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therefore,  exhausted  comparatively  very  early  in  the  winter,  so  mnch  so 
as  to  encourage  large  importations  from  Europe.  In  consequence  ot 
this  universal  scarcity  of  vegetables  the  spriog  shipments  of  truck  met 
an  urgent  demand  and  prices  ruled  unusually  high.  The  ^ear  was  also 
otherwise  an  exceptionally  favorable  one,  fortune  seeming  to  smile  upon 
truck  farming,  for  the  season  had  been  very  propitious  for  the  produc- 
tion of  bountiful  crops  of  excellent  quality.  Widely  circulated  reports  ot 
these  facts  gave  rise  to  the  so-called  "  boom  "in  truck  farming,  exciting 
the  cotton  planters  to  embark  in  the  industry  more  extensively  than  was 
prudent,  in  most  cases  without  any  experience.  Unfortunately,  too,  for 
the  venture,  the  highly  unfavorable  season  of  1883,  combined  with  the 
reasons  above  mentioned,  to  cause  a  very  general  failure,  but  few  of  the 
planters  having  re^illzed  satisfactory  returns. 

SOIL  AND  ITS  PSEPABAXION. 

No  truck  farmer  will  achieve  any  considerable  success  unless  he 
avails  lumself  of  all  the  means  in  his  power  to  produce  crops  of  the 
highest  attainable  quality  as  well  as  satisfactory  quantity.  He  must 
not  only  have  a  good  soil  and  render  it  highly  fertile,  but  he  will  have 
to  put  it  in  a  condition  of  agricultural  excellence  by  perfect  drainage, 
judicious  plowing,  harrowing,  and  stirring  with  the  smaller  implements 
of  tillage  during  cultivation,  so  as  to  render  it  mellow  and  aerated  in 
order  that  as  large  a  percentage,  not  only  of  whatever  plant-food  in 
the  form  of  fertilizers  he  intrusts  to  it,  but  also  what  is  already  stored 
in  it,  may  become  available  during  the  entire  growth  of  his  crops.  He 
may  commit  to  his  land  an  abundance  of  all  the  elements  of  plant-food, 
but  unless  well  prepared  by  drainage  and  the  implements  of  tillage,  as 
far  as  practical  results  are  concerned,  it  will  be  too  sterile  to  produce 
remunerative  crops,  because  it  holds  too  much  in  an  insoluble,  unavail- 
able condition  to  promote  crop  growth.  It  is  principally  the  surface 
soil  that  supplies  vegetables  with  food,  and  the  farmer  should  remember 
that  with  every  inch  he  adds  to  his  enriched  soil  he  gains  per  acre  an 
enormous  body  (6,272,640  cubic  inches),  with  its  cont^it  of  mineral  ingre- 
dients, increasing  its  capacity  of  gathering,  retaining,  and  rendering  up 
plant  food,  besides  encouraging  a  deeper  penetration  of  the  roots  to  find 
and  absorb  moisture  during  drought.  Only  loose,  friable  soil  absorbs  the 
moisture  of  dews,  especially  below  the  surface,  and  ammonia,  carbonic 
and  nitric  acids  from  the  atmosphere  to  any  extent.  ^Tillage  may,  there- 
fore, be  considered  equivalent  to  manuring,  inasmuch  as  it  renders  the 
soil  not  only  fit  to  absorb  elements  of  fertility  from  the  atmosphere,  but 
also  brings  into  availability  those  already  existing  in  it.  Dhe  character 
of  the  soil  will  naturally  affect  the  advisability  or  extent  of  deep  plow- 
ing. Too  much  of  a  hard,  tenacious  clay  should  not  be  turned  up  to 
deteriorate  the  physical  quality  of  the  surface,  and  thus  endanger  its 
litness  as  ft  good  seed  bed.  A  soil  is  heavy,  in  the  language  of  the 
farmer,  when  it  offers  considerable  resistance  to  the  implements  of  till- 
age in  consequence  of  its  consistency  or  tenacity,  and  not  on  account  of 
its  weight  or  specific  gravity.  Thus  clay  is  "heavy,''  although  it  weighs 
26  pounds  less  than  sand  to  the  cnbic  foot,  while  sand  is  the  light  soil 
of  the  farm.  Humus,  however,  is  light  in  both  respects.  The  weight 
of  sand,  clay,  and  humus,  in  a  naturally  moist  condition,  is,  respectively, 
141,  115,  and  81  pounds  per  cubic  foot. 

The  relations  of  these  three  constituents  of  every  fertile  soil  to  heat 
and  moisture  are  of  the  highest  importance  to  agriculture.  The  table 
below  shows  how  they  are  comparatively  affected  by  these  agents,  and 
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also  their  relative  power  of  absorbing  and  holding  matters  dissolved  in 
the  water  of  the  soil  and  their  shrinkage  in  drying: 
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It  will  be  seen  from  the  relation  of  the  soil  to  heat  that  one  consisting 
principally  of  Band  will  necessarily  be  condncive  to  rapid  growth,  and, 
eariiness  being  indispensable  to  success,  it  follows  that  a  soil  of  sach 
consistency  would  be  for  this  reason  preferred  by  the  truck  farmer.  In 
point  of  fact  a  light  sandy  loam,  with  a  considerableadmixture  of  decay- 
ing vegetable  matter,  is  the  best  adapted  to  this  branch  of  agricttltnre. 
If  the  soil  be  deficient  in  the  latter  it  may  be  most  readily,  most  cheaply, 
and  most  expeditiously  supplied  by  green  manuring. 

A  light  rain  of  half  an  inch  is  equivalent  to  a  foil  of  14,000  gaUons, 
or  56  tons  to  the  acre.  Each  pound  of  a  manuring  of  16  tons  of  stable 
manure  would  be  supplied  with  half  a  gallon  of  dissolving  water,  and  in 
case  of  the  application  of  1  ton  of  commercial  fertilizer  each  pound 
would  be  fomished  with  8  gallons  of  water.  On  a  soil  readily  per- 
meable to  water  the  manure  would  be  quickly  dissolved,  as  it  panes 
through  in  an  aggregated  form,  thus  bringing  their  food  in  an  available 
form  more  quickly  to  the  roots  of  vegetation. '  In  consequence  of  its 
greater  porosity  the  air  is  more  readily  admitted  when  sand  is  a  con- 
stituent of  a  soil  in  considerable  predominance,  thus  facilitating  decompo- 
sition, solubility,  and  hence  availability.  In  such  a  soil  mannre  a<^ 
more  quickly  and  more  effectively;  hence  such  a  one  is  capable  of  pro- 
ducing a  satisfactory  crop  with  less  manure  than  a  heavy  day.  notwith- 
standing the  lattei^is  naturally  richer  in  all  the  elements  of  plant-food. 
As  proven  by  Professor  Way,  chemist,  of  the  Boyal  Agricultural  Society 
of  England,  and  others,  clay  not  only  possesses  a  wonderfiil  power  ot 
absori>tion  but  actually  suspends  or  prevents  putrefaction.  In  his  in- 
vestigation on  the  ^<  Power  of  soUs  to  absorb  manure,"  Professor  Way 


Three  qnantities  of  fresh  urine,  of  2,000  graiiu  eaoh,  were  mesnired  out  into  nmtliir 
glasses.  With  one  portion  its  own  weight  of  9and  was  mixed,  with  another  its  own 
weight  of  white  elap.  the  third  being  left  without  admixture  of  any  kind.  When 
smelt  immediately  after  mixture  the  sand  appeared  to  have  had  no  efTect,  whilst  the 
olay  mixture  had  entirely  lost  the  smell  of  urine.  The  three  glaaaes  were  ooTersd 
lightly  with  paper  and  put  in  a  warm  place,  being  examined  from  time  to  time.  In 
a  few  hours  it  wae  found  that  the  urine  containing  sand  had  become  slisbtly  patrid; 
then  followed  the  natural  urine ;  but  the  quantity  with  which  claj  had  been  mixed 
did  fiot  hec&mepulrid  ai  all^  and  at  the  end  of  seven  or  eight  weeks  it  had  only  the  \^ 
ouliar  smell  of  fresh  urine,  without  the  slightest  putridity.  The  surface  of  the  oIat, 
howoTer,  became  afterwards  covered  with  a  Inxnxiant  growth  of  oonfervn,  which  did 
not  happen  in  the  other  glasses. 

Professor  Way  also  found  that  putrefaction  of  urine  would  be  pre- 
vented by  merely  Altering  it  through  clay  or  shaking  the  two  together 
and  pouring  off  the  liquor  after  it  had  settled.  This  action  and  its  won- 
derful absorptive  power  is  not  attributable  to  the  clay  itself,  but  to  the 
double  silicate  of  alumina  and  lime  or  soda  which  it  containa. 

The  remarkable  and  world-renowned  experiments  of  that  great  agri- 
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cultural  benefactor,  Sir  John  Bennet  Lawes,  assisted  by  Dr.  Gilbert, 
ciirried  on  with  the  utmost  care  for  forty  years,  oear  Bothamsted,  Eug- 
laud,  at  his  own  expense,  substantiate  the  fact  that  manures  buried  in 
clay  soils  become  very  slowly  decomposed,  and  that  such  soils  hold  large 
quantities  of  plant-food  locked  up  in  unavailable  form. 

Number  two  of  the  twenty-nine  experimental  wheat  plots  has  received 
during  forty  successive  years  an  annual  application  of  14  long  tous  of 
fresh  barn  yard  manure,  or,  since  the  first  season  of  1843-'44,  au  aggre- 
gate of  G27.2  tons  of  ^,000  pounds,  while  plot  No.  3  has  remained  con- 
tinuously unmanured.  Now,  Sir  John  having  kindly  sent  me  a  pampbU*t 
containing  the  experiments  up  to  the  fortieth  season  inclusive,  1  tiud 
the  last  crop  of  the  plot  manured  annually  with  14  tons  bam-yanl  man- 
ure to  have  been  3t>^  bushels,  against  35^  bushels,  the  average  yield  of 
the  first  recorded  sixteen  years.  In  other  words,  after  having  been 
manured  with  627^  tons  barn-yard  manure  in  the  aggregate  for  forty 
years,  the  soil  produced  only  one-eighth  of  a  bushel  more  the  last  sea- 
sou  than  the  average  of  sixteen  years  first  recorded. 

The  result  on  the  continuously  unmanured  plot  is  still  more  astonish- 
ing. The  yield  the  fortieth  season  was  13g  bushels  and  the  weight 
of  clean  grain  61^  pounds  per  bushel.  The  average  yield  of  sixteen 
years  (1852  to  18G7)  was  14J  bushels ;  of  the  sixteen  years  (1868  to  1883) 
it  was  11 1  bushels,  and  the  average  of  the  thirty-two  years  13 j^  bushels; 
with  the  weight  of  clean  grain,  57f  pounds  per  bushel.  In  other  words, 
the  plot,  without  the  least  manure  of  any  kind,  produced  the  fortieth* 
season  only  1  bushel  less  than  the  average  of  the  first  sixteen,  2A  more 
than  the  average  of  the  second  sixteen,  and  thpee-fourths  of  a  bushel 
more  than  the  average  of  the  preceding  thirty- two  years ;  and  the  weight 
of  the  clean  grain  i)er  bushel  the  last  season  was  3^  pounds  greater 
than  the  average  of  the  preening  thirty-two  years. 

These  remarkable  results  are  attributable  to  the  fact  that  the  Both- 
arasted  experimental  wheat-field  is  a  heavy  loam  with  a  subsoil  of  yel- 
lowish red  otoy,  a  rich,  retentive  soil  with  an  abundance  of  plant-food 
for  the  demand  of  many  more  such  crops,  becoming  available  very 
slowly  notwithstanding  die  superior  tillage  practiced  at  the  Botham- 
sted  exjierimental  station. 

The  average  removal  of  nitrogen  in  the  wheat  crops  of  the  unmanured 
plot  per  acre  per  annum  for  thirty-two  years  was,  by  analysis,  ascer- 
tained to  have  been  20.7  pounds.  In  1881  six  samples  of  the  soil  were 
analyzed  three  times,  9  inches  deep,  iix)m  each  of  nineteen  plots.  The 
first  9  inches  of  the  continuously  unmanured  plot  alone  contained  2,404 
pounds  of  nitrogen  in  the  2,552,202  pounds  of  dry  mold.  Without 
taking  into  consideration  the  actual  gain  of  nitrogen  by  the  ammonia 
and  nitric  acid  in  dews  and  rains,  nor  the  psobably  heavier  loss  in 
drainage,  we  have,  after  the  removal  of  the  thirty  eighth  crop,  still 
enough  left  in  the  upper  9  inches  of  soil  alone  for  one  hundred  and  six- 
teen more. 

The  explanation  of  the  results  of  the  plot  manured  annually  with 
14  tons  barn-yard  manure,  lies  in  the  fact  that  the  fresh  manure  was 
turned  under  deeply,  probably  with  a  four-horse  plow,  as  customary  in 
England,  where  neither  air  nor  water  could  find  ready  access  to  pro- 
mote decomposition  and  render  it  available  for  crops,  thus  leaving  to 
the  clay  its  full  power  of  suspending  decay. 

Had  the  manure  been  applied  upon  the  surface,  or  harrowed  into  the 
top  soil,  or  had  the  soil  been  of  a  more  sandy  character,  the  results 
would  have  undoubtedly  been  different. 

Having  learned  that  the  method  of  deeply  plowing  under  their 
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manure  prevails  with  many  of  the  track  farmers  near  Norfolk,  cdltira- 
ting  a  rather  heavy  c>ay  soil,  I  have  treated  the  qnestion  inteutiouallj 
at  some  length,  and  respectfully  submit  the  above  as  arguments  agaiui»*t 
the  practice. 

It  is  customary  among  truck  farmers  near  cities  to  allow  crab-grass  to 
grow  upon  their  well  manured  fields  after  the  crops  have  been  taken  otT. 
It  gives  them  several  mowings  during  the  season,  providing  them  gen- 
erally not  only  with  an  abundance  of  good  fodder  for  their  stock,  but 
also  with  an  income,  for  it  sells,  at  least  in  Savannah,  at  $15  per  ton. 
Unfortunately  for  the  reputation  of  this  crab-grass  hay,  the  cutting  is 
frequently  deferred  too  late  to  secure  the  best  quality.  When  sufficient 
time  can  elapse  between  the  turning  under  of  the  stubble  and  the 
planting  of  crops  for  the  ensuing  season,  it  should  by  all  means  be  ]>er- 
mitted  to  decay  and  to  form  humus  in  the  soil ;  otherwise,  as  in  the  caj^e 
of  crops  like  peas  and  potatoes,  which  are  put  in  as  early  as  December 
and  January,  it  ought  to  be  raked  out,  and  may  be  used  as  bedding 
when  dry,  or  put  on  the  compost  heap,  or  burnt  on  the  ground  if  mixed 
with  nut-grass. 

MANUBB  AND  ITS  APPLICATION. 

Without  a  sufficient  supply  of  manure  there  can  be  no  great  sncoess 
in  truck  farming,  nor  indeed,  unless  under  very  peculiar  circnmstanoes, 
in  any  other  branch  of  agriculture.  Market  gardening  requires  ita  more 
liberal  use  than  any  other  kind  of  husbandry.  Ko  satisfactory  crops 
of  vegetables,  either  in. quality  or  in  bulk,  can  ever  be  expected,  how- 
ever favorable  all  other  conditions  might  be,  without  being  well  ma- 
nured. There  is  no  land  in  the  United  States,  however  fertile  in  its 
natural  state,  that  would  not  produce  more  and  better  vegetables  with 
liberal  manuring  than  without  it;  indeed,  land  that  might  pay  for  culti- 
vation without  it  would  most  deserve  a  liberal  supply.  The  progressive 
truck  farmer,  therefore,  should  never  allow  himself  to  be  restricted  in 
its  use  by  a  short  supply.  When  location,  want  of  faeUities'for  pro- 
curing a  sufficiency  of  stable  manure,  or  inadequacy  of  stock  to  secure 
enough  barnyard  manure  from  its  droppings,  confines  the  farmer  to  an 
economical  use  of  manure,  recourse  must  be  had  to  commercial  ferti- 
lizers and  to  the  agent  hereafter  to  be  mentioned. 

If  the  manure  be  a  complete  one,  like  stable  manurei  containing  all 
the  elements  of  plant-food  in  beneficial  relative  quantityi  with  none  in 
dangerous  excess  (as  might  occur  with  too  much  common  salt,  or  in  low 
grade  kainit,  too  much  dangerous  chloride  of  magnesium,  for  instance), 
if  the  land  be  well  stocked  with  humus  and  be  in  excellent  agricultural 
condil  ion,  there  is  little  risk  of  the  Southern  truck  farmer  applying  such 
heavy  doses  to  his  land  as  to  endanger  his  crops.  The  soil  has  hereto- 
fore been  subjected  too  long  to  homoaopathio  treatment  for  any  fears  to 
be  entertained  on  that  score. 

The  truck  farmer  aims  to  stimulate  his  crops  to  rapid  growth.  Tbev 
are  all  of  earlier  maturity  than  those  of  the  grain  or  cotton  planter. 
He  is  therefore  compelled  not  only  to  use  a  much  larger  quantity  of 
plant  food  in  his  manurial  applications  than  his  crops  can  possibly  take 
up,  but  his  fertilizers  must  act  quickly.  He  wants  no  permanent  ma- 
nures, but  active,  soluble  ones. 

In  New  Jersey  and  on  Long  Island  the  market  gardeners  apply  tram  70 
to  SO  tons  of  stable-manure  to  their  early  cabbages  per  acre,  and,  as  the 
plants  are  set  much  closer  and  are  much  more  sure  to  head  univeraaUy 
than  at  the  South|  a  yield  of  60  tons  to  the  acre  is  not  an  exccosive  e«- 
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timate.  Below  will  be  found  a  table  giving  tlie  chemical  constitaents 
of  75  tons  of  stable  manure  and  of  50  tous  of  cabbages,  from  which  may 
be  seen  that  the  demands  of  such  a  crop  are  far  short  of  the  quantities 
of  plant-food  contained  in  the  manure: 


• 

76  tons 

frejih  stable 

miMiafe. 

60  tons 
cabbftgtts. 

Nltromn... ..•.•.•..•.••-•..•........•......•.. ..••...... 

PovndM. 

820 
7»5 
420 
l.'iO 
315 
210 

Foundt, 

240 

Pote*h 

630 

Pbonphorlo  ftoid • 

140 

SaU 

90 

Lime.    .....•••• •  •• ... 

810 

TW»gnfwi» 

eo 

The  kind  of  vegetable  and  closeness  of  the  stand  will  usually  deter- 
mine the  quantity  to  be  applied ;  it  has,  however,  become  proverbial 
with  the  market  gardener  that  "  the  last  load  pays  best" 

For  all  close  crops,  like  cabbage  and  potatoes,  requiring  liberal  ferti- 
lizing, at  least  a  part  of  the  manure  should  be  broadcasted.  The  most 
successful  truck  farmers  in  the  vicinity  of  Savannah,  operating  on  an  ex- 
tensive scale,  broadcast  for  these  crops  about  twenty  loads  of  30  bushels 
each,  using  the  Kemp  &  Burpee  spreader,  and  an  additional  twenty 
loads  in  the  drill,  supplementing  the  latter  with  either  700  pounds  best 
Peruvian  guano,  or  half  a  ton  of  fish  scrap  per  acre.  This  rich,  moist, 
fermented  manure,  sometimes  mixed  with  night  soil,  must  weigh  about 
45  pounds  per  bushel,  or  1,350  pounds  per  load,  which  would  aggregate 
27  tons  of  supplemented  stable  manure  per  acre.  Neither  in  the  appli- 
cation of  manures,  nor  in  any  of  his  other  operations,  should  the  intelli- 
gent member  of  any  branch  of  agriculture  be  empirical.  The  physical 
nature  of  his  soil,  and  the  peculiar  root  growth  of  any  special  crop,  must 
govern  him  more  than  other  considerations.  As  stated  in  the  paragraph 
on  soils,  manure  may  be  applied  deeper  in  light  than  in  heavy  land.  The 
general  farmer  will  not  manure  his  surface-rooted  small  grain  and  his  tap- 
rooted  cotton  (which  also  makes  deep  lateral  roots  12  feet  long)  in  the 
same  manner,  nor  should  the  truck  farmer,  on  land  of  identical  physical 
character,  do  so  with  his  radishes  or  snap-beans,  and  his  cabbages.  Ko 
rule  then  will  suit  all  cases.  Generally  it  is  advisable,  however,  what- 
ever be  the  nature  of  the  soil,  to  place  at  least  a  part  of  the  manure 
where  the  roots  of  the  plant  in  its  first  stages  of  growth  may  reach  it, 
in  order  that  it  may  acquire  a  youthful  vigorous  start.  Manure  may  be 
placed  more  deeply  for  tap-rooted  plants  than  for  such  whose  roots 
ramify  through  the  soil  near  the  surface  but  do  not  penetrate  it  deeply. 

Plants  growing  through  the  heat  of  midsummer  are  apt  to  send  their 
roots  deeper  into  the  soU  than  those  isonfined  to  an  early  season ;  but 
the  crops  of  the  track  farmer,  with  the  exception  of  the  watermelon — ^and 
that  delights  in  heat  and  comparative  dryness — are  all  of  early  maturity. 

Many  truck  farmers  are  now  adopting  the  plan  of  dividing  the  manur- 
ing, and  claim  advantages  for  the  new  method.  They  apply  stable  ma- 
nure in  the  drill,  and  during  growth,  when  the  plant  most  needs  stimu- 
lating, using  an  easily  soluble  ammoniated  commercial  fertilizer  on  each 
side  of  the  rows.  It  is  either  applied  on  the  surface  and  hoed  in,  or  most 
frequently  the  crop  is  barred  off  and  the  fertilizer  deposited  in  the  fur- 
rows. In  an  essay  like  this  space  will  not  permit  a  dissertation  on  all 
the  various  manorea  mid  fertilizers  which  may  be  utilized  in  truck 
fimning. 
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A  few  remarkB  upon  the  one  which  most  always  chiefly  be  relied  Qpon 
everywhere  lu  market  gardening,  stable  manure ;  a  few  apon  that  grand 
material  in  which  the  lucky  South  leads  the  world  in  its  fortnnate  ixj^ies- 
sion,  cotton  seed;  and  a  few  on  green  manuring  with  the  cow  pea  will 
have  to  suffice. 

Stable  manure  may  be  considered  a  complete  fertilizer.  It  oontainss 
when  fermented,  all  the  elements  of  Riant-food  in  available  forui.  The 
litter,  or  bedding,  when  decayed,  supplies  humus.  No  other  maq^Pe  is 
so  well  adapted  to  alter  and  improve  the  physical  condition  of  tenacious 
soils,  nor,  when  decayed,  suits  one  of  a  sandy  character  better.  All  or- 
ganic manures  to  be  promptly  efficacious,  whether  applied  to  light  or 
heavy  soil,  should,  at  least,  be  partially  decomposed,  in  order  Uiat  the 
fertilizing  elenvents  may  be  in  a  more  soluble  or  available  form.  Fresh 
or  green  manure,  however,  is  better  adapted  to  heavy  than  to  sandy  bmL 
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There  is  considerable  loss  from  exposure  of  the  manure  heap  to  rains, 
particularly  to  jthe  heavy  showers  of  the  South,  but  it  is  rarely  possible 
for  the  truck  farmer  to  keep  the  large  quantity  he  requires  undercover. 
The  following  table  is  from  Dr.  Voelcker,  of  the  Royal  Agricultural  Col- 
lef^e  of  Cirencester.  There  was  but  a  small  loss  of  nitrogen  and  a  gain 
in  the  soluble  organic  matter,  some  of  the  insoluble  organic  matter  hav- 
ing become  soluble  in  the  course  of  fermentation  during  the  hrst  six 
months  of  an  English  winter ;  but  in  our  Southern  climate  the  proba- 
bilities are  that  the  deterioration  would  commence  earlier. 

ContenU  of  a  keop  of  iiia«ttr«  at  d^feront  periodi  esqpooed  to  rain^  fe. 


Contaatt. 


PatupKo- 
Tember  1 


Put  up 
ApzllO^ 


Pot  up 
▲ufoatn. 


PatvpKa- 
TWBberl5L 


Total  wetgfat  of  maaiira  la  beftp 
Water  io  tbe  beap  of  manora... 

Total  orfcaaio  matter — ..< 

Total  Inorganto  matter.. .•••••, 

Total  nitrosen  In  beap ^ 

Xntal  aoloble  orgaoio  matter. . . 
Total  Inaoluble  oifranio  matter  , 

Soluble  mioeral  matter , 

Inaolnble  mineral  matter.— •••, 
Nitrogen  inaoluble  matter ..... 
Nitrogen  in  inaolnble  matter .., 


Fcvndt, 
10.0U6 
a  017 
2,824 
050 
64.8 
248 
2,570 
154 
400 
14.0 
414 


Poundt, 
7.188 

t% 

793 
03.0 

306 
1,873 
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040 
2L4 
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7.025 
^al>4 

"-^ 

418 

207 
MS! 
138 
010 
119 
83.1 


1094 

•47 


100 


s 

710 
110 
811 


When  stable  manure  is  piled  loosely  and  the  air  has  ready  access  to 
the  interior  fermentation  proceeds  rapidly.  Under  the  evolqti«D  of 
much  heat  the  manure  *^  flre  fangs"  and  there  is  much  loss  of  the  yoIli$ile 
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carbonate  of  ammonia,  which  in  piodneed  daring  fermentation.  It  is 
impractioable  for  the  track  farmer  to  avoid  this  by  taming  his  manure. 
Moistare  and  compacting  it  to  preclade  the  air  thII  prevent  the  rapid 
fermentation  and  accompanying  loss.  The  trampling  of  hogs  mny  be 
made  effective.  Extensive  track  farmers,  located  favorably  near  lar^o 
cities,  preserve  their  large  accumulations  from  this  danger  by  daily  dc- 
]>osits  of  partly  fluid  night  soil  upon  their  manure,  considerably  anp:- 
iiientiug  its  value.  The  wagons  are  driven  over  the  pile  .and  the  Ire 
tjuent  delivery  tends  to  compact  it  A  recent  city  ordinance  prohibits 
tlie  deposit  of  night  soil  within  3  miles  of  the  city  limits  of  Savannah  ; 
thus  the  nearer  and  otherwise  more  favorably  located  farmers  are  de- 
barred from  this  source  of  manure.  Gardeners  near  cities,  who  collect 
large  quantities  of  stable  manure  by  daily  accumolations,  rarely  place 
more  than  four  hundred  wagon-loadis  in  a  single  pile,  but  prefer  to  have 
it  deposited  in  suitable  quantities  upon  the  headlands  of  each  field, 
where  it  may  be  convenient  for  application.  By  covering  each  pile, 
when  finished  and  practicable,  to  the  thickness  of  several  inches  with 
soil,  too  rapid  fermentation  by  exclusion  of  air  would  be  prevented,  and 
any  volatile  and  escaping  ammonia  would  be  absorbed  by  the  covering 
earth.  The  truck  farmers  located  remotely  from  the  cities  may  augment 
their  manure  piles  by  composting  it  with  muck,  frequently  much  richer 
in  nitrogen  than  the  best  stable  manure,  woods,  earth,  or  good  garden 
soil,  thus  preventing  a  too  rapid  fermentation ;  or  they  may  use  their 
smaller  stock  of  stable  manore  as  a  baais  for  compost  heaps  of  every 
possible  material  which  can,  after  decay,  form  plant-food.  It  will  induce 
and  sustain  the  fermentation  so  necessary  to  break  down  these  crude 
vegetable  materials  in  order  that  their  elements  may  become  available. 
The  manurial  value  of  the  excrements  of  all  animals  will  depend  upon 
the  constituents  of  their  feed.  A  horse  fed  on  com  or  oats  and  good 
hay,  will  void  better  manure  than  one  fed  on  straw.  Block  estimated 
that  a  horse  will  void  172  pounds  fresh  dung  if  fed  on  100  pounds  of  hay. 
204  pounds  when  fed  on  100  pounds  of  oats,  and  only  43  pounds  if  fed 
on  100  pounds  of  grass.  A  single  horse,  if  well  fed,  voids  about 
12,000  pounds  of  solid  dung,  and  3,000  pounds  of  urine  annually.  John- 
son found  that  the  manure  of  the  horse-car  stables  in  New  York  con- 
tained 0.53  per  cent  of  nitrogen.  If  two-thirds  of  both  the  solid  and 
liquid  excrements  were  saved  during  the  year  there  would  remain  for 
each  horse  5  tons  of  manure  containing  53  pounds  of  nitrogen.  Accord- 
ing to  the  analysis  of  Dr.  Emil  Wolff -5  tons  of  stable  manure  contains 
&S  pounds  of  nitrogen. 

Below  is  a  table,  according  to  Professor  Wolff,  showing  the  amount 
of  nitrogen,  phosphoric  acid,  and  potaah  in  1  ton  of  the  fresh  dung  and 
fresh  urine  of  different  domestic  animals : 


OnetoBfrMlidiiiif. 

OnetoBfiMhvriiM. 

Animals. 

Kitrogen. 

PlUMplUffiO 
Mid. 

PotMh. 

Nitrogen. 

PhMphoric 
Add. 

Potash. 

Founds, 

&8 
U.0 

Poundt. 
7.0 
3.4 

7.0 
S.0 
8.0 

&s 

P9vnd§. 
8L0 
ILO 
88.0 
&0 

PoundM. 

PoundM. 

30.0 

()  H 

Slui4*p*««<B  ■*■«•««•■  ■•««■•■•■■ 

L4 

16.  0 

ai 

ftS 

4.8 

83.5 

0.4 

25.4 

ssiLO-^ss 
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With  stable  mannre,  as  with  every  other  commodity,  the  demand 
fi^ovems  the  price.  When  I  commenced  track  fieuming,  in  1856,  it  could 
be  had  at  some  of  the  public  stables  for  the  hauling.  Two  years  after- 
wards I  paid  $100  by  tibie  year  for  all  the  manure  from  the  largest  Uvery 
stable.  At  present  it  costs  at  the  stables  in  Savannah  25  cents  per 
damp-cart  load  and  50  cents  for  a  two-horse  load,  thrown  in  withont 
packing,  ot  it  is  contracted  for  by  the  year  at  the  rate  of  40  cents  per 
wagon-load. 

At  Norfolk,  where  so  much  is  reqniredy  zeconrse  most  be  had  to  db 
tant  points,  and  it  is  brouffht  in  8<mooners  from  New  Yorl^  Baltimore. 
and  Washington,  costing  by  the  cargo  sometimes  $1.50  per  load  of  20 
bushels.  A  bushel  of  green  manure,  as  it  comes  with  the  straw,  ^c.^ 
from  the  stable, weighs  about  28  or  30  pounds.  Delivered  at  Norfolk,  a 
ton  would,  therefore,  cost  about  $5.  The  Norfolk  truck  farmers,  how- 
Qver,  use  large  quantities  of  the  best  Peruvian  guano. 

According  to  figures  given  in  the  appendix  to  Harris's  Talks  on  Ma- 
nures, to  which  valuable  work  I  am  indebted  for  several  of  tliese  data, 
the  price  of  stable  manure  in  Philadelphia  is  $9  to  $10  by  retidlj  or  $7  to 
$8  by  annual  contract  for  four-horse  wagon-loads  of  2^  to  3^  tons.  At 
this  rate  the  highest  price  is  $4  per  ton.  In  New  York  Oity  the  aver- 
age cost  is  $3  per  horse,  and  it  is  delivered  on  oars  or  vessel  at  80  cents 
per  tub  of  14  bushels.  Mr.  Peter  Henderson  says,  if  stable  manure  can 
be  laid  on  the  ground  at  $3  per  ton,  it  is  cheaper  than  commercdal  ferti- 
lizers of  any  kind  at  their  usual  rates.  These  comparisons  of  the  cost 
of  stable  manure  at  various  chief  points  of  market-gardening  show,  not 
only  that  the  truck  farmers  of  Norfolk  probably  pay  a  higher  rate  for 
it  than  any  tillers  of  the  soil  in  the  United  States,  but  also  how  indis- 
pensable to  success  it  is  there  considered. 

OOTTOIT  8BBD. 

As  the  most  indispensable  requirement  for  the  commencement  of  civil- 
ization of  a  people  has  been  a  fertile  soil,  it  ought  to  follow  that  a 
people  possessing,  in  a  product  of  agriculture— from  a  source,  therefore, 
inexhaustible— the  most  valuable  fertilizing  material,  should  be  capable 
of  the  greatest  progress.  It  is  well  said,  ^'the  more  manure  the  more 
crop,"  but  to  no  country  can  the  reverse  of  the  saying,  ^^the  morecrop  the 
more  manure,"  be  applied  with  as  much  force  as  to  these  United  States 
of  America.  No  crop  is  less  exhaustive  of  the  fertility  of  the  soil  than 
cotton,  and  none  yields,  as  a  secondary  product,  a  material  so  valuable 
and  so  rich  in  all  the  elements  of  plant-food  as  cotton  seed.  It  natu- 
rally follows,  however,  that  as  these  valuable  elements  contained  in 
this  estimable  product  must  have  been  derived  from  the  soil,  it  devolves 
upon  every  patriotic,  intelligent,  and  economic  Southern  farmer  to  see 
to  it  that  they  be  returned  to  it  in  order  to  prevent  the  exhaustion  of 
its  fertility.  Chemists  have  demonstrated  by  analyses,  and  farmers 
liave  corroborated  the  fact,  that  it  is  the  most  concentrated  food  m 
stock  known,  and  after  having  been  fed  to  animals,  that  the  manure  \^ 
richer  in  fertilizing  matter  than  that  resulting  from  any  other  food 
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Below  is  a  table  by  Sir  J.  B.  Lawes,  showing  the  amount  of  phosphoric 
acid,  potash,  and  nitrogen  in  various  foods,  and  the  comparative  value 
of  the  resulting  manure: 


rood. 

Total 

Total 

mineral 

matter 

(aah). 

Fhotphorle 
aoldreok. 

onedaii 
photpbata 

of  lime. 

Fotaah. 

mtroses. 

Value  of 

manure 

tcom  1  ton 

(2,000 
pounds)  of 

loed. 

PorotnL 
88.0 
8&0 
89.0 
84.0 
84.6 
88.0 
85.0 
86.0 
86.0 
84.0 
84.0 
84.0 
88.0 
11.0 
&0 
24.0 

Pwoont 

&00 
7.00 
8.00 
8.00 
2.40 
1.80 
L70 
2.85 
6.60 
7.50 
6.00 
6.00 
6.50 
0.68 
0.68 
LOO 

Poroont 
7.00 
4.02 
6.76 
2.20 
1.84 
1.13 
L87 
L17 
7.95 
1.25 
0.88 
0.65 
0.48 
0.13 
0.11 
a82 

Pmcont 
8.12 

1.66 
1.76 
1.27 
0.06 
0.35 
0.50 
0.50 
1.45 

0.65 
0.03 
0.18 
0.20 
0.48 

PorconL 
6.50 
4.76 
5.00 
4.00 
8.4U 
1.80 
1.80 
2.00 
2.55 
2.50 
1.50 
0.60 
0.60 
0.22 

ai8 

0.86 

$27  06 
19  72 

Lfinaood  Oftko  ..••....••••••-•■•.>... 

llapecake 

21  01 

Bmuis.. ....................... ...... 

15  75 

P^M 

13  88 

Com-inoal  .......................... 

6  65 

Wb«ftt 

7  08 

o*t« .- 

WhMt  Vm 

Clover  haj 

Meadow  bay 

"Wlmat fftrair  ■..••■■■.•■•.....■..«.. 

7  70 
14  50 
964 
6  43 
2  68 

Oat  straw * 

2  90 

0  91 

Common  tnmtiMi... ....... .......... 

0  86 

IriahpotatofM     x    a  x  x a... 

1  60 

It  is  of  course  not  claimed  that  under  all  circumstances  the  manure 
from  a  ton  of  cotton-seed  cake  is  worth  $27.86,  but  that  if  the  manure 
resulting  from  a  ton  of  any  of  the  foods  named  be  as  stated,  then  that 
resulting  from  a  ton  of  cotton  seed  is  worth  in  comparison  $27,86. 

Hanris  says  the  manure  from  a  ton  of  undeoorticated  cotton«seed  cake 
is  worth  $15.74  and  that  from  a  ton  of  cotton  seed  after  being  ground 
and  sifted,  by  which  about  8  per  cent  of  husk  and  lint  was  removed, 
is  worth  $13.25.  The  following  table  of  Dr.  Emil  Wolff  shows  how 
much  of  the  various  elements  contained  in  the  food  of  animals  is  re- 
tained in  thehr  organisms  and  how  much  is  voided  in  their  excrements. 

Of  100  pounds  of  dry  substance  in  the  food,  there  is  found  in  the  ex- 
crements : 


Dry  aulMtanoe— 

Cow. 

Ox. 

Shaap. 

Horao. 

llaao. 

In  tha  duttiS. .•••••••••.••..•>••.•.•••>..••...••••. 

Pounds, 

88.0 
9.1 

Pdimdf. 
46.6 
&8 

Powids, 
46.9 
6.6 

Pounds, 
42.0 
3.6 

43.1 

In  tliA  urintt  ...................................... 

6.8 

47.1 

6L4 

63.6 

4&6 

40.4 

Of  100  pounds  of  organic  substance  in  the  food  there  is  found  in  the 
excrements : 


Oisaoio  anVatanoa^ 

C«w. 

Ox. 

Shaap. 

Horaa. 

Vaaa. 

In  tbednne • 

In  tho  urine..... ..•••. •.•........•...••..... 

Pounds. 

36.5 

6.«. 

Ponndff. 

48.9 

8.2 

Pounds, 
45.6 

3.9 

Pound*. 
38.3 
2.5 

Pounds, 

41.0 

3.9 

Total  orranio  irahttmoo  in  manara  .......... 

42.6 

47.1 

49.5 

40.7 

44.9 
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Of  100  pounds  of  mineral  matter  in  the  food  there  is  foond  in  the 
excrements: 


lOnenl  mftttor- 

Cow. 

Ox. 

Sheep. 

HotM^ 

Hmb. 

Tn  thA  Annv ■■■■■■■■■■■■■■■■^■■■■■^■-■■s 

Poundt. 
53.9 
43.1 

Poundt. 
70.8 
4&7 

Pounds. 
63.2 
40.8 

Pounds. 

ie.8 

PmmdM. 
9ki 

In  the  urino. •>>-•>•••••>-•>>>•••••>•••••■•••>••>>• 

3S.1 

Total  niinATd  matfeffr  fn  man'nra.. ........... 

07.0 

117.5 

103L5 

101.9 

183LS 

To  the  mineral  matter  in  the  water  drank  by  the  animals  is  doe  the 
excess  of  mineral  matter  over  100  pounds. 
Of  100  pounds  of  nitrogen  in  the  food  there  is  found  in  the  excrty 

ments: 


Nittogen>« 

Geir. 

Ox. 

Sheep. 

Hone. 

MCOB. 

Tn  the  urine.. .......•■...........•••a*......*.*...^ 

Pounds. 
45.5 
18.3 

Pounds. 
5L0 

sao 

Pounds. 
43.7 
51.8 

Pounds. 
SCI 
27.3 

Pounds. 
4&1 

34.* 

03.8 

8ao 

95.5 

83L4 

n  1 

The  table  shows  at  a  glance  what  a  small  proportion  of  the  most  im- 
portant ingredient,  nitrogen,  is  retained  by  the  different  animals,  and 
therefore  how  valuable  the  manure  of  his  domestic  animals  must  be  to 
the  farmer  generally,  when  fed  on  material  so  rich  as  cotton-seed  meaL 
sheep  extracting  only  1  in  every  22  ponnds.  The  percentages  of  nitro- 
gen thas  taken  up  by  the  cow,  ox.  sheep,  and  horse  arc,  resi)ectlvelj, 
36.2, 10.4,  4.5,  and  16.6.  But  cotton  seed  not  only  produces  the  most 
valuable  animal  manure;  it  is  itself  one  of  the  most  excellent  fertiliz- 
ers in  existence.  The  merchantable  meal  of  the  oil-mills  may  be  used 
to  advantage  by  the  truck  farmers  in  the  vicinity  of  cities  to  supple- 
ment their  stable  manure  instead  of  Peruvian  guano.  As  a  soluble  am- 
moniacal  fertilizer  for  this  purpose,  in  quantity  sufficient  to  effect  the 
same  result,  cotton-seed  meal  is  much  cheaper  than  Peruvian  guano  at 
present  prices  and  of  present  quality. 

Truck  fkrmers  remote  from  a  sufficient  supply  of  stable  manure,  and 
without  enough  stock,  can  provide  themselves  with  the  best  possible 
sabstitute  by  composting  cotton-seed  meal  with  muck,  woods,  earth,  or 
any  other  vegetable  matter!  An  addition  of  acid  phosphate  and  kainit 
may  sometimes  be  advisable. 

Finally,  if  the  soil  be  sufficiently  supplied  with  decaying  vegetable 
matter  by  the  use  of  muck,  &c.,  or  the  practice  of  green  manuring,  cot- 
ton-seed  meal  may  be  profitably  used  alone^  or  in  conjunction  with  acid 
phosphate  of  lime  and  kainit  in  the  proportions  (as  advised  by  Professor 
White,  the  able  State  chemist)  of  meal,  500  pounds ;  phosphate  of  lime. 
1,250  pounds ;  kainit,  250  pounds.  If,  however,  applied  in  the  drill  ic 
its  fresh  state  in  any  considerable  quantity  sufficient  time  should  elapse 
for  the  most  active  process  of  decomposition  to  have  passed  before  either 
seed  are  sown  or  plants  put  out,  or  injury  will  surely  ensue,  if  the  former 
with  its  radicle,  or  the  roots  of  the  latter,  come  in  contact  with  the  iVr 
men  ting  fertilizer.  The  same  caution  should  be  observed  in  case  of  fish 
Rtirap  or  any  such  organic  ammoniacal  manure. 

.  [Jn^er  uo  (^umstonoes  should  the  whole  seed,  whether  green  or  AMUi, ' 
whether  fresh  or  fermented,  be  used  as  a  fertilizer  by  any  intelligent 
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Soathem  agricnltorist,  be  lie  cotton-planter,  grain-grower,  or  track 
farmer,  nor  should  even  the  crushed  seed  unless  the  oil  has  been  ex- 
tracter .  It  would  not  only  be  a  shameful  waste,  but  the  valuable  oil, 
so  far  from  being  of  the  least  benefit  as  vegetable  food,  actually  re- 
.  tards  decomposition  of  the  albumiuoids  supplying  nitrogen,  and  tem- 
porarily deteriorates  the  agricultural  condition  of  the  soil. 

From  September  1, 1884,  to  July  31, 1885,  there  were  exported  to  for- 
eign ports  90,154  tons  of  cotton-seed  meal  and  cake,  estimating  the  bag  at 
200  pounds,  and  coastwise  5,797  tons,  most  of  which  also  went  to  foreign 
ports  via  New  York,  and  were  lost  to  the  South.  Allowing  one-fourth 
to  have  remained  in  the  United  States  we  have,  together,  94,502  tons  of 
cotton- seed  meal  exported  from  New  Orleans  alone,  involving  a  loss  to 
the  fertility  of  the  South  of  12,285,260  pounds  of  nitrogen,  without 
probably  any  considerable  compensation  to  the  soil  for  the  improving 
process. 

The  planter  who  uses  his  seed  without  prior  extraction  of  the  oil  as 
manure  buries  with  each  bushel  from  15  cents  to  20  cents  of  cash.  Is 
cotton  planting  an  industry  so  prosperous  as  to  afford  such  enormous 
waste  f 

The  plantei^'s  remedy  will  be  either  to  feed  his  seed  and  use  the  ma- 
nure, to  exchange  his  seed  at  the  mills  for  meal,  or,  better  still,  to  es- 
tablish neighborhood  mills,  even  if  the  oil  be  not  so  perfectly  extracted, 
and  secure  both  profits. 

GBEEN  MAKTTBINa. 

Many  of  the  crops  of  the  truck  farmer  will  not  prosper  on  poor  soil, 
however  it  may  be  locally  fertilized  in  the  hill  or  drill,  the  long  roots 
soon  passing  beyond  the  manurial  effect  of  the  application.  This  ap- 
plies notably  to  Irish  potatoes  and  cabbages.  As  truck  farmers  at  a 
distance  from  cities  are  prevented  by  a  limited  supply  from  broadcast- 
ing their  manure,  the  readiest,  cheapest,  quickest,  and  most  ef&cacious 
mode  of  imparting  this  general  fertility  is  green  manuring.  It  could, 
however,  be  profitably  practiced  irrespective  of  the  supply  of  any  kincl 
of  manure.  By  using  green  manure  in  conjunction  witii  cotton  seed, 
acid  phosphate  of  lime  and  potash,  truck  farmers,  without  a  supply  of 
stable  manure,  epjoy  better  chances  of  success  than  by  any  other  system 
they  could  adopt.  ' 

Although  organic  matter  in  the  soil  is  not  considered  indispensably 
necessary  to  supply  carbonic  acid  to  crops^  its  decay,  when  present,  fur- 
nishes it  to  vegetation  more  quickly  than  it  could  be  commanded  other- 
wise. The  benefits  to  the  soil  from  the  presence  of  humus  is  not,  how- 
ever, confined  to  the  mere  conveyance  of  its  inherent  elements  of  fertil- 
ity, for  its  physical  influences  are  probably  even  of  more  importance. 

Decomposition  commences  in  all  organic  substances  as  soon  as  life  is 
extinct,  and  the  richer  these  substances  are  in  the  albuminoids  con- 
taining nitrogen,  the  more  rapid  will  be  the  process,  and  the  mdre  valu- 
able the  products  for  the  growtii  of  vegetation.  AH  green,  succulent 
plants  ferment  readily  and  rapidly,  hence  the  advantage  of  plowing 
under  vegetation  in  its  green  state,  if  the  land  is  wanted  for  a  crop  soon 
afterwards.  Dry  vegetable  matter,  containing  hard,  woody  fiber,  de- 
cays more  slowly. 

The  leguminous  plants  are  not  only  richer  in  albuminoids,  and  there- 
fore best  adapted  for  green  manuring,  but  also  in  the  other  two  chief 
fertilizing  ingredients,  phosphoric  acid  and  potash,  than  any  other 
/ofnily  of  r  plants.  At  the  North  and  in  all  ceoixeoontriieis  dover  heU 
always  had  the  preference  for  this  puri>ose,  but  at  the  South*  the  cow- 
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pea  is  a  most  valaable  snbstitate.  In  one  respect,  that  of  floonshinf 
in  soil  too  poor  to  produce  a  crop  of  clover,  it  has  the  advantage  of  the 
latter.  It  is  not  only  through  the  growth  above  ground  that  a  green 
crop  improves  and  enriches  the  soil,  but  also  through  the  roots.  It  has 
been  estimated  that  after  the  removal  of  a  crop  of  clover  and  other 
plants,  there  remained  in  the  soil  the  amount  of  roots  shown  below: 

TahU  Bhotving  the  quanUiy  of  roots  Irft  in  the  ground  ^fitr  UarvesHing  Ike  erppi;  aim  fl« 

amount  of  nitrogen  and  aeh. 


Stabble 
androota 
(dry),  per 
acre,  to  a 
depth  of 
lOiWhea. 

KitroKwi, 
peracrs. 

Aabfne 
ftam  car- 
booioackl, 

peracn. 

lincerae   .••••••.•••■•.•..•.•.•.•...•...•......■.•..•«•••••••.••• 

Pawndi. 

O.07&1 
8,021.0 
6,204  0 
0,004.3 
8,301.0 
8,820.0 
8.47&0 
8,222.5 
l,0eL4 

POMMb. 

180.4 
lOLO 
GS.8 
101 S 
2&fl 
«L2 
28.8 
06lO 
218 

Pwmmit 

1,2IL0 
ll  018.0 

Bed  cloTor  ..••••••••••••.••••>*.••••••••■••••■■•••>•••••-•■••••.. 

Bye 

1.747*0 

Swediah  eloper 

894.0 

Oate ....• 

L44k7 

x<opnie» •«•■•■«•••■•■■■ ••■••■ •■■■■••••••••■••■■ ••■•■■••••••■ •••••• 

Wbeat .,». 

ICpgliah  peaa  •■■••••••••••••■••••■•■■••••■■•••■••••■•••••■•.•••••• 
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A  crop  of  cow-peas  would  probably  have  a  similar  amount  of  roots 
and  24  tons  of  tops  in  the  green  state. 

The  following  analyses  were  made  by  Prof.  A.  B.  Le  Douz,  as  chemist 
of  the  State  board  of  agriculture  of  North  Oarolina : 
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Beduced  to  weight,  1  ton  of  fresh  oow-pea  vines  contains: 
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Before  ennmerating  the  benefits  to  the  soil  itself  from  the  nltimately 
resalting  hnmos,  those  mnstbe  mentioned  accruing  to  it  from  the  dense 
shade  of  a  mass  of  growing  cow-pea  vines,  and  from  their  action  after- 
wards dnring  the  process  of  fermentation  and  decay  beneath  its  surface. 

Boussingault  examined  snow  which  had  remained  on  the  soil  of  a  gar- 
den for  thirty-six  hours  and  that  which  had  just  fallen  upon  an  adjoin- 
ing stone  terrace.  The  former  contained  ten  times  as  much  ammonia 
as  the  latter,  the  mulch  of  snow  having  interrupted  and  absorbed  the 
ammoniacal  emanations  from  the  soil.  The  ammonia  of  the  soil  is  con- 
stantly fluctuating.  In  dry  weather  it  rises,  dissolved  in  capillary 
wat^,  to  the  surface,  and  is  partly  lost  into  the  atmosphere  during  the 
process  of  evaporation,  especially  when  the  soil  is  bare  of  vegetation 
or  otherwise  is  uncovered.  In  wet  weather  it  is  washed  down  deeper 
into  the  soil,  but  fortunately  not  beyond  the  reach  of  roots,  as  genei^y 
below  6  feet  there  is  no  trace  of  it.  The  dense  covering  of  pea  vines 
acts  like  the  mulch  of  snow,  keeping  the  surfjoce  moist  and  interrupt- 
ing the  evaporation  and  loss  of  ammonia. 

Sir  J.  B.  Lawes  examined  the  drain-water  at  Bothamsted  and  found 
that  it  took  from  a  field  kept  bare  of  vegetation  at  the  rate  of  40  pounds 
per  acre  per  annum :  from  a  field  of  wheat  upon  which  no  weeds  grew 
after  the  harvest  25  pounds,  and  from  a  field  upon  which  grass  seed 
had  been  sown  with  the  wheat  and  continued  to  grow  in  the  stubble 
only  6  pounds. 

Poundi  of  nitrogen  woBhed  away,  per  acre. 

Pounds. 

From  ft  BoU  without  yeffetation 40 

From  a  soil  with  wheat,  15  pounds  retained  by  wheat 35 

From  a  soil  with  wheat  and  grasses,  15  pounds  retained  by  wheat,  25  pounds 
by  growing  grasses T) 

Having  analyzed  the  rain-water  that  had  fallen  at  Bothamsted  during 
the  period  of  tiie  experiment,  he  found  it  had  not  contained  as  mucli 
nitrogen  to  the  acre  as  was  discovered  in  the  drain- water. 

The  fact,  however,  of  greatest  importance  to  our  subject  of  green 
manuring  which  he  ascertained  was,  that  during  the  fall  the  amouiii 
of  ammonia  carried  away  in  drain- water  was  greater  than  at  any  other 
time  of  the  year.  It  is  just  at  this  season  and  during  winter  that  tlio 
»oil  of  the  truck,  as  well  as  other,  farmers  should  be  well  covered  with 
vegetation.  The  land  of  tiie  truck  jGormers  near  cities  is  so  well  ma- 
nured that  the  growth  of  grass  answers  this  purpose ;  but,  as  the  stub- 
ble decays  much  more  slowly  than  pea- vines,  plowed  under,  either  green 
ot  dry,  the  latter  even  here  would  be  preferable  in  not  requiring  to  be 
plowed  under  so  early,  thus  giving  the  soil  the  benefit  of  a  longer  mnlcih. 

At  a  distance  fi*om  towns,  however,  where  less  manure  havini;  been 
used,  the  surface  of  the  often  yet  nnrenovated  soil  is  rarely  sufiiGienfJly 
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covered  with  vegetatioii,  henoe  fhe  very  great  importance  to  Soutbem 
farmers  of  resorting  to  that  cheapest,  quickest,  and  best  method  of  im- 
proving poor  soil — green  manuring. 

The  dense  covering,  then,  of  pea-vines  shades  the  soil,  preventing' 
the  escape  of  the  soluble  volatile  elements  of  fertility  with  the  vayu^i 
of  water.  It  renders  the  soil  mellow,  moist,  and  of  equable  tcmiK^ra- 
ture,  and,  as  a  secondary  matter,  prevents  the  growth  of  noxious  wcihIv. 
The  state  of  moisture  under  the  shade  facilitates  the  disintegrating 
effects  of  carbonic  acid  upon  the  constituents  of  the  soil,  prepanu|; 
them  for  plant-food,  while  darkness  and  moisture  are  conducive  to  m 
trification.  The  decaying  vegetable  matter  changes  the  physical  text- 
ures of  tenacious  clay,  rendering  it  more  pliable.  Humus  imparts  to 
the  soil,  more  or  less^  its  peculiar  characteristics,  increasing  the  porosit v 
of  heavy  soils,  letting  in  air  and  letting  off  vapor,  and  moistening  dry. 
arid  ones  by  its  great  hygroscopic  or  water-vapor  imbibing  power. 
Finally,  ozone  can  only  form  nitrates  in  the  soil  when  organic  matter 
has  passed  into  the  comparatively  stable  condition  of  humus. 

The  question  of  turning  under  the  pea- vines  green  or  after  they  hare 
been  allowed  to  die  on  the  ground  is,  like  the  vexed  one  of  deep  or 
shallow  plowing,  governed  by  circumstances.  They  will  ferment  and 
decompose  more  rapidly  if  turned  under  green,  and  it  may  be  neces- 
sary, when  the  land  is  needed  for  a  crop  as  soon  as  decay  may  have 
sufficiently  progressed,  to  permit  the  plsmting.  The  advantag^e  accni- 
ing  to  the  land  by  the  longer  mulch  wUl  fieu:  outweigh  any  possible  loss 
of  fertllizing*elements,  if  loss  there  be,  and,  besides,  the  plowing  under 
will  be  very  much  facilitated  by  the  previous  partial  decay  of  so  large 
a  mass  of  vegetation. 

When  the  turning  under  in  the  green  state  is  necessary,  the  vines,  if 
of  luxuriant  growth,  wiU  first  have  to  be  leveled  by  a  roller,  or  a  har- 
row reversed,  teeth  upturned,  and  a  large,  two-horse  or  sulky  plow 
used  with  revolving  coulter  attached. 

H0T-BBB8  AND  OOLD  FBAMSS. 

Not  even  as  far  north  as  Norfolk  is  '^  glass"  used  by  truck  fiirmeis 
for  the  regular  **  fordng'^  of  vegetables.  The  object  aimed  at  is  merely 
to  protect  young  plants  fi*om  cold  and  inclement  weather  until  the  sea- 
son arrives  for  committing  them  safely  to  the  open  ground.  The  climate 
at  Norfolk  is  too  severe  to  admit  of  tiie  general  use  of  cold  frames  for 
tender  plants,  while  south  of  Savannah  bottom  heat  is  never  necessary, 
and  in  this  latitude  only  when  a  very  light,  warm,  sandy  soil,  and  a 
protected  locality  is  not  available.  During  an  experience  of  twenty- 
nine  years  I  have  never  had  to  resort  to  hot-beds  for  the  preservation 
of  tender  plants,  as  tomatoes,  egg-plants,  &c.,  never  having  lost  a  whole 
bed  by  cold.  More  carefid  attention,  sound  glass,  well-fltting  sashes, 
and  tight  frames  are,  however,  indispensable,  when  cold  frames  in  lieo 
of  hot-beds  are  used,  but  the  plants  are  of  more  stocky  growth.  On  a 
colder  clay,  or  even  a  light  loam,  slight  bottom  heat  is  necessary  to 
carry  tender  plants  through  the  winter  months.  In  the  warm^  climate 
of  Florida  both  may  be  ^spensed  with,  occasionally  a  slight  screen  of 
any  kind  only  being  required. 

Evaporation  and  radiation  of  heat  into  space  at  night  are  tiie  means 
of  preventing  the  accumulation  of  the  heat  of  the  sun  upon  the  earth. 
or  all  life  would  soon  be  extinct.  When  radiation  of  heat  at  night  eools 
the  suzflEioe  oitheevtii  to  a  lower  degree  than  the  surrounding  air,  its 
moistoie isoondensed  in  the  fbxm  of  dew.    If  the oooliog  of  an ol^ 
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proceeds  sofELciently  to  congeal  the  particles  of  condensed  water  into 
crystals  of  ice,  we  have  white  or  hoar  frost,  which  cannot  occur  in  this 
latitude  unless  the  thermometer  falls  as  low  as  4AP.  This  deposition 
of  the  vapor  of  water  from  the  air  is  of  vast  importance  to  vegetation 
when  precipitated  upon  its  foliage  or  imbibed  by  the  hygroscopic 
X)ower  of  the  well-tilled  scdl.  If  a  screen  is  interposed  between  the  sky 
and  the  surface  of  the  earth  the  partial  prevention  of  cooling  of  an 
object  near  the  ground  is  due  to  the  reflection  of  heat  by  the  lower  sur- 
face of  the  screen  back  to  the  object  The  gardener  avails  himself  of 
this  in  various  ways  to  screen  Ms  tender  plants  against  injury  from 
Irost.  !None  can  occur  on  a  cloudy  night,  because  the  clouds  act  as 
screens  and  reflect  back  a  portion  of  the  heat  they  receive  by  radiation. 
The  nearer  the  clouds  the  greater  the  protection.  Clouds  of  smoke  may 
be  utilized  upon  the  same  principle.  When  a  body  is  exposed  on  a 
clear  night  its  cooling  will  partially  depend  upon  its  contact  with  bod- 
ies warmer  than  itself,  firom  which  it  receives  heat  by  conduction. 
Bodies  thus  exposed  will  naturally  radiate  heat  in  a  windy  night  as  in 
a  calm  one,  but  the  motion  of  the  warmer  air,  however  slight,  conveys 
to  them  sufficient  heat  by  conduction  to  prevent  the  deposition  of  dew 
or  frost 

In  freezing  or  anticipated  freezing  weather,  the  sash  must  be  pnt  on 
long  enough  before  sunset  to  warm  the  soil  and  confine  a  quantity  of 
Leated  air  within  the  frames ;  but  even  then  the  screen  of  glass  will 
often  not  be  sufficient  to  protect  even  as  hardy  plants  as  cauMower  in 
cold  frames,  particularly  during  clear,  moon-lit  nights.  In  such  cases 
an  opaque  covering  for  tiie  glass,  as  board  shutters,  mats,  or  old  carpet- 
ing, will  be  necessary  completely  to  protect  against  the  effects  of  radia- 
tion. At  favorable  locations  to  procure  them  the  spreading  leaves  of 
the  large  palmetto  will  be  sufficient,  or  pine  straw  may  be  utilized. 

A  certain  degree  of  watchful  care  is  necessary  to  the  management  of 
plants  under  lass,  for,  be  it  understood,  that  is  not  only  in  the  end  the 
best  but  the  cheapest  material  for  covering  hot-beds  and  cold  frames. 
[Should  a  substitute  in  any  case  be  desired,  common  cotton  cloth  ren- 
dered more  translucent  by  means  of  the  following  ingredients  may  be 
used :  1  quart  pale  linseed  oil,  4  ounces  rosin,  1  ounce  sugar  of  lead.  A 
little  of  the  oil  and  the  sugar  of  lead  should  be  ground  together,  then 
the  remainder  of  oil  and  the  rosin  melted  together  be  added,  and  the 
mixture  applied  warm  with  a  wide  brush].  To  produce  plants  of  a  vig- 
orous, healthy,  stocky  growth  is  the  object  aimed  at  Too  much  light 
and  heat  will  produce  a  useless  spindling  growth ;  too  much  moisture 
and  heat  a  luxuriant  sappy  growth,  readily  succumbing  to  cold,  and 
fr^om  too  much  moisture  and  deficient  light  the  plants  are  apt  to  damp 
o£f.  It  is  necessary  to  study  the  effects  of  these  agents  upon  plants  in 
hot-beds  and  cold  frames,  in  order  that  the  truck  farmer  may  apply  them 
in  harmonizing  proportions  towards  the  production  of  a  sturdy  vegeta- 
tion. It  must,  however,  be  constantly  borne  in  mind  that  retardation 
rather  than  accelleration  of  growth  is  the  object  in  view,  and  therefore 
the  glass  should  only  be  used  for  purposes  of  protection  from  cold  and 
too  much  rain. 

Plants  should  never  be  allowed  to  crowd  each  other  under  glass  to 
the  injury  of  all.  As  rarely  any  two  kinds  of  vegetables  require  tlio 
same  management,  different  species  should  not  be  planted  in  the  same 
frame  or  bed. 

Having  secured  a  supply  of  good  plants,  it  is  the  best  policy  of  the 
progressive  farmer  to  transfer  them  to  the  ox^engroand' ad  early  as  the 
season  admits^  bat,  after  beinj;  transplanted,  it  will  hardly  ever  pay  the 
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track  farmer  operating  on  an  extensive  scale  to  attempt  protecting 
them  from  fh>8ts  subsequently.  He  should,  however,  never  Ml  to 
hold  a  sufficiency  of  good  plants  in  reserve  to  supply  any  losses  or  to 
reset  the  whole  crop  if  necessary. 

It  is  advisable  that  the  truck  farmer  should  make  a  study  of  the 
phenomena  of  atmospheric  changes,  particularly  at  a  distance  from 
cities,  to  guide  him  in  the  management  of  his  hot-beds  and  in  the  putting; 
out  of  his  plants  judiciously.  The  recent  regulation  of  the  Unit«»l 
States  Signal  Service  ordering  the  hoisting  of  a  cold-wave  flag  at  the 
station  upon  an  expected  decrease  of  temperature  will  be  of  great  sen- 
ice  to  truck  farmers  near  the  cities.  In  this  latitude  upon  the  Atlantic 
coast  a  rapid  fall  of  temperature  may  be  expected  in  winter  and  earlv 
spring  when,  after  a  warm  rain^  the  weather  clears  with  the  wind  from 
the  northwest  A  dear  streak  m  the  northwestern  sky  near  the  hori£oa 
indicates  the  coming  change.  The  &11  of  temperature  under  sach  cir- 
cumstances is  sometimes  very  great  Thus,  after  a  warm  rain  at  1  p.  m., 
April  3, 1879,  the  thermometer  stood  here  (Wilmington  Island)  at  75^, 
but  it  fell  during  the  night  ensuing  36^,  giving  us  a  killing  frost  on  the 
morning  of  the  4th  with  the  mercury  at  39^. 

PAOKINa  Ain>  ICABEBTING. 

If  fruit  and  vegetables,  although  somewhat  inferior  in  quality,  are 
put  up  for  shipment  in  clean,  bright,  and  carefully  constructed  packages, 
presenting  to  the  buyer  an  attractive  appearance,  they  are  very  apt  to 
command  better  prices  in  the  I^orthem  markets  tJian  abetter  quidity  in 
less  inviting  packages.  Prime  quality,  then,  together  with  a  bright 
presentation  of  packages  will  be  certain,  under  other  favorable  circum- 
stances, to  secure  the  most  gratifying  returns.  In  proof  of  the  im- 
portance of  neatness  and  quality  I  may  mention  the  &ct  that  during 
the  month  of  July,  when  tomatoes  have  long  been  in  season  firom  Florida, 
G^rgia,  and  from  Norfolk,  together  depressing  and  nearly  glatting  tbe 
markets,  so-called  one-third  bushel  crates  (capacity  in  the  clear  &) 
cubic  inches,  dimensions  of  heads  5  by  8,  laths  22  inches)  from  Chicago 
have  sold  in  the  Northern  markets  at  $1.25,  while  Norfolk  bushel  crates 
were  quoted  at  from  60  cents  to  $1  per  crate.  The  difference  is  tbe  more 
striking  when  it  is  remembered  that  Chicago  is  more  than  twice  the 
distance  from  the  places  of  sale  than  Norfolk.  The  better  price  is,  there- 
fore, not  attributable  to  IQresher  condition,  but  solely  to  selection  and 
careful  packing  in  regular  layers,  and  to  the  use  of  bright,  small  pack- 
ages. The  careful  truck  farmer,  desiring  his  mark  to  be  favorably 
known  in  market  so  as  to  insure  a  sale  of  his  produce  in  preference  to 
that  of  his  less  painstaking  competitor,  should  be  careful,  therefore, 
to  put  up  none  of  inferior  quality  or  unsoundness.  The  very  slightest 
speck  is  frequently  an  evidence  of  commencing  decay  or  overripene.s>, 
aud  should  condemn  the  fruit  or  vegetable.  A  barely  perceptible  taiot 
to  the  packer  at  home  will  probably,  three  or  four  days  later,  become  an 
odious  blemish  to  the  purchaser.  A  single  rotting  vegetable  may  infect 
others  and  reduce  or  ruin  the  value  of  the  whole  package- 

If  vegetables  of  second  quality,  referring  to  size  and  not  to  sound* 
uess,  are  supposed  to  be  worth  more  in  market  than  at  home,  then  the 
''culls''  or  ''  seconds"  should  by  all  means  be  shipped  in  separate  pack- 
ages. If  packed  together  the  inferior  will  detract  ficom  the  mark^ 
value  of  the  first  grade. 

Tbe  matter  nett  in  importance  is  so  to  fill  the  crate  or  boml  tkat  it 
may  arrive  in  presence  of  the  buyer  as  near  full  as  the  thrinkage  of  tht 
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special  vegetable  will  admit  of.  It  is  impossible,  for  instance,  so  to  fill 
a  crate  with  beans  as  to  be  fall  at  destination.  It  should,  however,  be 
borne  in  mind  by  the  grower  that  these  bnyers  cannot  be  imposed  npon 
readily.  They  are  too  experienced  not  to  see  at  a  glance  what  degree 
of  emptiness  to  attribute  to  natural  shrinkage  and  what  to  careless 
packing.  If  crates  or  barrels  are  filled  in  a  he^ess,  neglectful  manner, 
hastily  nailed  up,  and  hurriedly  dispatched,  the  probabilities  are  that 
returns  will  be  unsatisfactory.  If  vacant  spaces  are  left  between  the 
contents,  they  will  be  filled  by  the  shaking  down  in  transit.  Articles 
not  too  small  to  be  handled  singly  should  be  packed  so  carefully  as  to  be 
subject  to  very  little  settling.  The  only  vegetables  at  present  generally 
grown  for  the  Northern  markets  which  may  be  dumped  into  the  pack- 
ages and  thoroughly  (Shaken  down  for  shipment  are  beans,  onions,  peas, 
and  potatoes.  Oucumbers  are  frequently  so  treated,  but  not  with  pro- 
prie^.  Whatever  the  vegetable,  the  contents  of  the  package  should  so 
bulge  up  beyond  its  level  as  to  require  some  force  to  press  on  the  head 
or  cover.  A  slight  bruising  of  the  upper  layer  is  of  no  importance  when 
the  entire  contents  are  protected  from  abrasion  by  the  close  packing. 
The  pernicious  practice  of  "  deaconing,"  "  topping,"  or  placing  in  the 
upper  layer  articles  of  better  quality*  and  in  the  lower  of  inferior  should 
be  discountenanced  by  the  trade.  It  is  unfortunately  too  much  done, 
while  neither  more  nor  less  than  an  attempt  to  swindle.  If  every  one 
who  ships  a  package  so  filled  would  consider  that  his  mark  becomes  a 
reflection  on  his  honesty,  he  would  shun  the  practice,  eventuating  in 
his  own  benefit,  for  the  mark  would  then  become  known  and  sought  in 
market. 

Eor  purposes  of  ventilation  the  laths  of  a  crate  should  be  as  &r  apart 
as  the  size  and  character  of  the  special  vegetable  will  admit  of  without 
danger  of  its  being  cut  or  indented  by  the  edges  of  the  laths.  With  the 
same  purpose  in  view  holes  should  be  cut  both  in  the  head  and  sides  ot 
barrels,  and  none  but  clean,  sound,  round-hooped  ones  should  be  used. 
Saoh  vegetables  only  as  are  sold  by  count,  as  radishes  per  bunch,  for 
instance,  may  be  packed  in  larger  sugar  barrels  or  the  smaller  flat- 
hooped  ^'  pony "  barrels.  Grates  should  in  all  cases  be  constructed  with 
a  center  piece  to  secure  stability,  dividing  them  into  two  equal  parts. 
The  dimensions  of  the  head  and  center  pieces  are  8  inches  by  14  incbes 
and  the  length  of  the  laths  2  feet.  Unless  their  width  is  suited  to  the 
particular  vegetable  to  be  packed  it  may  become  troublesome  to  arrange 
a  proper  width  of  the  interspaces.  For  tomatoes  and  cucumbers  they 
should  be  fully  2  inches  wide.  If  rectangular  packages  were  put  up  in 
large  piles  on  shipboard  there  could  be  no  access  of  air  to  alL  For  pur- 
poses of  ventilation,  then,  the  comers  of  end  and  center  pieces  are  cut 
off,  giving  them  an  octagonal  shape.  The  comers  should  be  about  half 
an  inch  wider  than  the  laths  in  order  to  admit  air  when  piled.  The  cor- 
ners are  not  removed  in  barrel  crates,  the  dimensions  of  these  being  11 
by  20  by  36  inches.  If  the  crate  is  to  l)e  shaken  down  two  or  three  laths 
are  loosely  placed  over  the  bulging  contents  and  the  packer,  grasping 
each  end  together  with  the  laths  to  prevent  jolting  out,  lifts  them  alter- 
nately, allowing  each  to  come  to  the  floor  with  a  sudden  thump,  and 
this  process  is  repeated  until  the  contents  are  thoroughly  settled.  The 
packages  should  be  plainly  and  neatly  marked  on  each  end,  all  old 
brands  on  second-hand  barrels  having  been  completely  removed  with 
the  scraper.  Sappy  pine  makes  a  lighter  crate  than  heart  wood ;  but 
vrhesa  made  of  unseasoned  lumber  the  bundles  should  be  opened  and  the 
iBiQuB  aired  and  dried  to  prevent  the  highly  objectionable  molding  which 
otberwise  ensnea.  ^ 
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After  having  sncceeded  in  producing  a  good  crop  it  is  as  important  to 
market  it  with  judgment.  An  article  may  command  a  much  better  price 
at  one  place  than  at  another.  This  difference  eyen  applies  to  varieties 
of  the  same  vegetable.  It  is  therefore  advisable  to  learn  the  pecaliari- 
tics  of  each  market.  While  the  red  variety  of  the  sweet  potato  some^ 
times  brings  a  fair  price  in  Boston  it  will  hardly  pay  to  ship  any  other 
variety  than  the  yellow  Delaware,  or  Nansemond,  to  New  York.  There 
is  little  difference  between  the  two  in  Boston,  while  in  New  York  the 
white  onion  sells  better  than  the  red.  While  of  all  the  Eastern  markeu 
Now  York,  not  only  in  consequence  of  its  own  large  population  and  of 
that  of  adjacent  important  cities,  but  also  in  consequence  of  its  being  a 
center  of  more  general  distribution  into  the  interior,  will  always  receive 
the  bulk  of  the  truck  crops,  shipments  to  other  markets  often  bring  bet- 
ter returns.  Thus  Boston  and  Baltimore  are  better  markets  for  choice 
tomatoes  than  New  York  or  Philadelphia;  Boston  better  for  melons 
than  any  other,  while  Baltimore  is  the  poorest  for  either  cauliflower  or 
waformelons. 

Nearly  all  the  truck  grown  along  the  Atlantic  coast  convenient  to 
ports  having  adequate  steamship  communications  with  the  North  is 
marketed  by  sea  in  the  Eastern  cities,  Baltimore,  Philadelphia,  New 
York,  and  Boston ;  a  small  portion  of  the  Norfolk  crop  only  going  to 
Providence  by  sea,  to  Washington  by  the  Potomac  Biver,  and  to  the  in- 
terior by  the  Gheasapeake  and  Ohio  Bailroad. 

As  points  of  production  become  more  distant  from  the  innrts,  con- 
signments arc  divided,  a  portion  coming  to  them  from  Florida  and  the 
couiities  of  Clinch,  Lowndes,  Brooks,  and  Thomas,  in  Georgia,  on  the 
line  of  the  Savannah,  Florida  and  Western  Bailroad  to  be  forwarded 
eastward,  while  the  other  part,  together  with  the  productions  of  the 
southwestern  counties,  is  sent  westward  by  the  various  divergiag  rail- 
roads. A  part  of  the  Florida  crop  goes  by  sea  firom  Jacksonville  to 
New  York,  the  only  steamship  connection  direct.  The  Mobile  truck 
farmers  are  confined  to  the  Western  markets,  principally  of  Nashville, 
Louisville,  Lidianapolis,  Saint  Louis,  Cincinnati,  and  Chicago,  where 
their  shipments  come,  very  much  to  their  detriment  and  to  the  futore 
]»ro8pects  of  Mobile  truck  farming,  into  competition  with  the  earher 
Florida  crops.  A  very  small  part  is  there  shipped  by  river  boats  to 
supply  local  interior  trade.  This  interior  domestic  trade,  as  in  Georgia 
and  South  Carolina  with  cabbage  and  melons,  is  generally  limited  to  a 
tew  articles. 

Norfolk  enjoys  the  best  transportation  fioicilities: 

(1)  The  Old  Dominion  Steamship  Company  dispatches  a  steamer 
daily  to  Now  York,  Fridays  excepted,  making  the  run  in  from  twenty 
two  to  twenty-eight  hours,  and  it  occurs  perhaps  half  a  dozen  times  in 
1 1m  sciusou  that  two  steamers  depart  the  same  day,  even  then  leaving* 
fieight  on  the  wharves. 

(2)  The  Boston  Line,  tri-weekly  to  Boston. 

(3)  The  Clyde  Line,  tri-weekly  to  Philadelphia. 

(4)  The  Baltimore  Steam  Packet  Company,  daily  to  Baltimore. 

(5)  The  Potomac  Steamboat  Company  and  the  People's  Line,  tri- 
weekly to  Washington. 

(C)  The  Providence  Line. 

(7)  New  York,  Philadelphia  and  Norfolk  Bailroad. 

(8)  Chesapeake  and  Ohio  Bailroad  to  the  West 

At  Charleston  the  steamships  of  the  Baltimore  Lme  were  withdrawn 
during  the  season  o^  1884-^85. 
At  pteseiit  the-Clyde  Line  has  one  ship,  and  the  Adger  Line  two  steam 
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era,  making  between  them  departores  weekly  for  New  York  and  weekly 
to  Philadelphia  by  the  Clyde  Philadelphia  Line.  A  new  line  to  Balti- 
more is,  however,  contemplated. 

Although  larger  acreages  are  planted  in  track  in  the  vicinity  of 
Charleston  than  in  that  of  Savannah,  the  latter  has  the  advantage  in 
transportation  facilities. 

(1)  The  Ocean  Steamship  Company  has  a  tri-weekly  service  to  Now 
York  with  the  finest  steamships  of  the  Atlantic  coast,  and  under  the 
management  of  the  able  agent,  General  G.  M.  Sorrel,  the  manner  of 
handling  and  caring  for  produce  has  improved. 

(2)  The  Boston  and  Savannah  Steamship  Company,  a  weekly,  with 
fine  ships  like  former. 

(3)  The  Ocean  Steamship  Company,  a  weekly  to  Philadelphia. 

(4)  The  Merchants  and  Miners'  Transportation  Company,  also  a  bi- 
weekly service  to  Baltimore. 

The  two  Charleston  and  New  York  lines  with  three  steamers  between 
them  have  a  bi-weekly  service  to  New  York,  and  the  Clyde  Philadel- 
phia Lino  dispatches  one  steamer  weekly. 

SEED. 

The  quality  of  seed  is  of  more  importance  in  market  gardening  and 
truck  farming  than  in  any  other  branch  of  agriculture.  Should  they 
fail  to  germinate,  a  loss  of  a  couple  of  weeks  might  be  fatal  to  the  pros- 
pects of  the  entire  crop,  the  produce  being  comparatively  worthless  un- 
less placed  upon  the  market  at  the  proper  time.  No  such  dangerous 
casu^ty  applies  to  grain  or  cotton  planting.  Again,  if  the  seed  do  not 
prove  true  to  varie^,  the  same  contingency  obtains  for  an  unpopular 
variety  "will  meet  with  very  poor  sale.  Hence  the  importance  of  the 
truck  farmer's  procuring  his  seeds  from  the  most  reliable  sources.  Poor 
ones  are  dear  at  any  price  I  He  can  better  afford  to  pay  treble  the 
price  for  those  which  from  experience  he  knows  to  be  good,  than  to  ex- 
periment with  cheaper,  for  half  the  success  of  his  crop  will  depend 
upon  the  seed  he  uses.  In  my  experience  I  have  found  a  considerable 
difference  in  the  trustworthiness  of  some  of  the  most  extensive  seed  deal- 
ers. It  is  the  best  policy  for  the  truck  farmer  to  save  his  own  seed,' 
when  possible,  but  our  Southern  climate  is  not  favorable  to  the  quality 
of  some  home-grown  seed.  Thus  cabbages,  cauliflowers,  beets,  carrots, 
turnips,  &c.,  and  a  few  others,  natives  of  cold  climates,  would,  even 
the  first  season,  be  inferior  when  produced  from  Southern  seed;  but 
there  is  no  reason  why  the  Southerner  should  not  use  his  own  seed  of 
cucumbers,  egg-plants,  onions,  melons,  squashes,  peppers,  and  tomatoes, 
being  plants  indigenous  to  southern  climates. 

If  there  be  the  slightest  doubt  in  reference  to  the  freshness  of  seed 
the  s^est  course  is  to  make  a  preliminary  test  of  their  vitality.  Dr. 
Noble,  of  theTharandt  Seed  Central  Experiment  Station,  Germany,  has 
devised  an  apparatus  of  porous  earthenware  for  this  purpose;  and  there 
are  several  others  in  use  in  the  United  States.  To  test  seed,  I  place  a 
sample,  wrapped  in  moist  cloth  or  blotting-paper,  in  the  bottom  of  a 
small  empty  flower-pot,  which  is  plunged  in  the  soil  of  a  larger  one ;  a 
third,  full  of  moist  soil,  of  the  size  of  the  first  is  set  in  that  upon  the  par- 
cel, thus  surrounding  it  with  moisture.  The  sample  can  be  readily  ex- 
amined and  the  percentage  of  sound  seed  easily  ascertained. 

'<Fhere  is  considerable  <Ufference  of  opinion  amcpg;  o:;]^imenters  in 
regard  to  the  duration  of  vitality  in  agricultural  seeds.  J^  depends 
probably  upon  different  climatic  influences. 
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Below  is  a  table  sbowinfj  the  earlier  experiments  of  Oobbett,  in  Eng- 
land, and  the  later  ones  of  Yilmorin,  in  France. 
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- 
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• 
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5 
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It  will  be  seen  that,  with  the  exception  of  the  beet  and  the  oacorbita- 
ce»j  the  French  table  ascribes  a  longer  vitality  to  nearly  all  the  va- 
rieties. Sonthem  vegetable  growers  will  bear  in  mind  that  our  wanner 
dimate,  and  particularly  the  moist  air  on  the  coast,  might  affect  lon- 
gevity of  these  seeds  differently.  Beans,  peas,  and  onion  seed  caanot  be 
relied  on  after  the  first  year.  Oabbage  and  turnip,  if  carefully  preserved, 
may  be  used  the  second,  and  those  of  the  cucurbitacead  up  to  the  fourth. 
Experience  teaches  us  that  fresh  seeds  of  cucumber  and  tke  other  plants 
of  that  family  are  apt  to  run  more  to  vine,  while  those  a  year  or  two  old 
will  be  productive.    As  a  rule,  however,  it  is  safest  to  procure  fresh  seed. 

Old  seeds,  being  endowed  with  weaker  vitality,  are  used  by  florists  to 
produce  double-flowering  plants.  For  this  reason  fbesh  tomato  seed 
should  only  be  used,  because  the  double  flowers  form  iU-shapen,  knobby 
fruit,  while  the  single  flowers  bear  the  desirable  round  fruit. 

The  degree  of  heat  necessary  to  start  vital  action  varies  in  diffiecent 
species,  which  is  important  in  germinating  seed  under  glass.  Seeds  of 
plants  indigenous  to  warm  climates  will  require  a  higher  degree  tiian 
those  of  a  colder  one.  The  most  favorable  temperature  of  the  soil  for 
•the  germination  of  seeds  of  plants  from  cold  climates  is  from  5(K>  to 
550y  those  of  green-house  plants  from  60^  to  65^,  and  those  from  tlie 
torrid  zone  from  70<^  to  8(P.  Of  all  the  seed  sown  by  the  truck  fanner 
those  of  the  onion  will  germinate  at  the  lowest  temperature,  oidy  a 
few  degrees  above  fizzing  being  sufficient,  and  they  may  therefore  b^ 
sown  in  winter  in  the  open  ground.  Those  of  the  melon  and  egg-plant 
require  the  highest  degree  of  heat. 

1^0  safe  rale  as  to  depth  of  sowing  seed  can  be  established,  as  both 
*  the  soil  and  the  weather  must  be  considered.  During  the  period  of 
germination  the  latter  may  change  from  one  extreme  to  the  other.  If 
moderately  moist  weather  could  be  assured,  the  rule  might  be  depended 
upon  to  cover  them  to  the  depth  of  their  own  thickness.  Ordinarily 
this  would  be  much  too  shallow.  In  a  light,  sandy  soil  they  should  be 
placed  deeper  than  in  a  tenacious  or  loamy  one.  If  seed  absorb  mort* 
moisture  than  they  can  decompose  they  rot ;  therefore  wet  ground  make.> 
an  improper  seed  bed.  On  sandy  soil,  after  a  rain  following  a  seven- 
drought  merely  moistening  the  surface,  they  should  not  be  sown,  for  it 
no  further  rain  ensues  they  may  perish  aJfter  having  germinated,  the 
young  root  not  finding  enough  moisture  for  its  support. 

With  the  exception  of  those  of  radishes  for  a  crop,  np  seed  of  the 
truck  farmer  should  be  sown  broadcast.  Drill-sowing,  either  by  hand 
or  machine,  is  much  to  be  preferred,  as  the  seed  may  be  depositedmon: 
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regularly  at  uniform  depth,  and  the  young  plants  may  be  more  conven- 
iently thinned,  weeded,  and  worked,  if  necessary  ]  besides  the  opera- 
tion may  be  performed  during  the  prevalence  of  a  wind  with  the  ma- 
chine. 

PBOFTTS. 

Truck  farming  is  perhaps  more  than  any  other  branch  of  husbandry 
Bubject  to  those  vicissitudes  and  casualties  which  cannot  be  guarded 
against  by  any  human  care,  foresight,  or  knowledge.  It  is  carried  on 
o^ef  such  an  extensive  area  at  present,  the  different  acreages  of  its  crops 
have  been  so  enlarged,  vastly  augmenting  the  production  of  recent  years, 
while  the  number  and  the  demand  of  the  markets  have  been  proportion- 
ately very  slightly  increased,  that  the  profits  during  the  last  two  seasons 
have  been  consideraly  reduced.  The  most  unfavorable  contingencies 
seem  to  have  combined  during  this  period  to  depress  the  industry. 
These  influences,  however,  have  nearly  all  been  of  temporary  character 
and,  with  the  returning  smiles  of  fortune,  it  will  again  revive.  Under 
ordinary  circumstances  thoroughly  competent  truck  farmers,  favorably 
located  and  otherwise  fully  equipped  with  the  essential  elements  of  suc- 
cess, ^dll  render  it,  even  under  the  existing  drawbacks,  one  of  the  most 
lucrative  branches  of  agriculture.  But  when  they  fail  their  losses  • 
are  proportionately  heavy.  If  one  or  more  of  his  crops  be  killed  by 
frost,  it  being  too  late  to  replant,  the  entire  expenditure  of  money 
and  attention  is  a  total  loss;  thus  one  of  the  most  extensive  farmers 
lost  his  bean  crop,  involving  a  loss  of  $1,200  in  expenditure.  Kot  so 
with  the  local  ITorthem  market  gardener,  who,  even  if  he  should  be  alit- 
tle  late,  has  the  entire  season  before  him.  Before  truck  farming  had  ex- 
tended to  Florida  the  bulk  of  the  different  crops  from  the  vicinity  of 
Savannah  and  Charleston  would  be  marketed  before  the  same  articles 
could  come  into  competition  with  them  from  Korfolk.  Under  a  bare 
market,  prices  would  occasionally  rule  very  high  for  a  favorite  vegeta- 
ble. Tnus  a  couple  of  crates  of  tomatoes  sold  ten  years  ago,  on  7th  June, 
in  Baltimore,  at  $16  each,  and  larger  shipments  frequently  brought  $8 
and  $10  per  crate.  At  present  Florida  could  keep  the  markets  supplied 
from  January  to  August,  when  those  of  Korthem  home  production  ma- 
ture. Her  shipments,  together  with  the  fine  quality  of  canned  goods, 
have  affected  the  price  to  such  a  degree  that,  at  the  same  season,  the 
value  df  Savannah-grown  tomatoes  hardly  ever  reaches  $4  per  crate,  $3 
being  considered  a  fair  price.  These  influences  affect  the  prospect  at 
Norfolk  so  seriously  that  the  acreage  in  tomatoes  will  be  considerably 
reduced  the  coming  season.  Competition  of  California  cabbages  with 
those  of  Gulf  production  in  the  Northwestern  markets  has,  in  the  last 
two  years,  had  the  same  effect  upon  the  cabbage  crop  at  Mobile. 

The  point  where  the  industry  may  be  pursued  with  the  greatest  ])rofit 
seems  to  have  receded  with  its  growth.  Although  Florida  produce 
comes  partially  into  competition  with  that  from  Bermuda  in  the  early 
markets,  and  is  subject  to  loss  and  damage  commensurate  with  the  greater 
distance  of  transportation,  if  current  reports  are  to  be  credited,  her 
truck  crops  command  the  most  money  j  yet  I  have  heard  Northern  com- 
mission men  say  they  were  disinclined  to  handle  some  of  the  varieties  of 
vegetables  shipped  from  Florida  in  consequence  of  their  too  frequently 
objectionable  condition.  The  cost  of  a  thoroughly  prepared  truck  crop 
about  2  miles  from  a  city,  estimated  up  to  the  time  of  harvest,  including 
all  the  varieties  usually  grown  (except  asparagus,  which  is  more  ex- 
pensive and  more  *  remunerative)  averages  about  $125  per  acre,  and, 
during  a  fa/oordble  season^  a  good  truck  farmer  ought  to  net,  clear  of  all . 
expenses,  $100  per  acre  for  the  total  area  under  cultivation. 
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Whatever  may  have  been  the  disconraging  effects  of  the  last  two 
seasons  of  fjailore^  the  successes  of  the  preceding  years  have  created  sach 
a  demand  for  favorable  locations  in  the  vicinity  of  the  coast  cities  as  to 
enhance  the  value  of  land  very  materially ;  thus  such  land  in  the  neigh- 
borhood of  Savannah  has  increased  within  the  last  fourteen  years  150 
per  cent,  in  value. 

As  an  evidence  of  the  effect  of  season  upon  the  success  of  truck  farm- 
ing I  may  here  mention  that,  while  for  the  last  two  wet  years  it  haitlly 
paid  the  labor  to  pick  egg-plants,  a  farmer  near  Savannah  netted  m 
New  York  $600,  in  1882,  from  the  crop  of  1 J  acres. 

GAI7SES    OF    FAILUBE    AND    IMPEDIMENTS    TO  GENEBAL   SUCCESS. 

In  no  profession,  industry,  or  calling  is  success  so  often  dependent 
upon  contingencies  entirely  beyond  the  control  of  its  votaries  as  in 
agriculture,  and,  in  consequence  of  the  perishable  nature  of  its  produce, 
this  applies  with  greatest  force  to  truck  farming,  because  they  have  to 
be  marketed  at  a  distance  from  the  place  of  growth.  This  necessity 
involves  all  the  vicissitudes  and  dangers  incident  to  delay  and  trans- 
portation. The  very  unfavorable  seasons  of  the  two  past  years  were 
the  only  providential  causes,  and  against  the  changes  and  injuries  of 
the  weather  the  competent  farmer  can  only  pit  a  determination  to  reap 
a  profit  when  next  he  may  be  blessed  with  a  fairer  season.  XTnG^vora- 
ble  weather  may  not  only  very  materially  diminish  the  total  yield,  but, 
more  disastrous  still  to  the  prospects  of  the  truck  farmer,  it  may  endow 
his  produce  with  a  nature  so  unstable  as  entirely  to  destroy  its  carrying 
capacity.  This  is  exactly  what  occurred  during  the  last  two  crop  years. 
The  very  wet  weather  prevailing  nearly  over  the  entire  Soath  dming 
the  growth  and  maturity  of  the  vegetables,  so  filled  them  witili  super- 
abundant moisture  as  to  impart  to  them  a  tendency  to  decay,  and  most 
of  such  shipments  arrived  in  bad  order. 

Other  circumstances  being  favorable,  so  long  as  stock,  generaUy,  of 
good  quality  is  placed  upon  the  Forthem  markets  sales  are  apt  to  be 
satisfactory,  but  as  soon  as  inferior  stuff  is  thrown  upon  them,  prices 
suddenly  fall  on  all  alike,  hardly  ever  to  revive  during  the  entire  sea- 
son. The  disastrous  effects  of  these  so  to  say  water-logged  and  leEMlily 
decaying  shipments  upon  the  market  may  then  be  readily  appreciated. 

In  enumerating  the  causes  of  failure  I  am  confining  myself  stnetly  to 
truck  farming  as  an  industry.  While  believing  that  a  few  fiftvorably 
located  cotton  planters,  possessing  the  necessary  degree  of  experience, 
judgment,  and  carefulness,  might  have  made  money  with  certain  vege- 
tables during  a  favorable  season,  I  only  allude  here  to  their  &ilares  in 
experimental  truck  farming  by  stating  that  the  general  quality  of  their 
shipments,  inferior  in  every  respect,  was  one  of  the  chief  causes  of  the 
common  result.  Good  quality  being  essential  to  success,  no  satisfac- 
tory returns  could  reasonably  have  been  expected  from  a  crop  of  Irish 
potatoes  manured  with  200  pounds  guano  per  acre,  for  instance,  ami 
probably  on  poor  land  at  that.  The  farmer  gathered  of  all  sizes  and 
qualities  60  barrels  from  7  acres,  or  7.1  barrels  per  acre,  while  with  ade- 
quate manuring  from  60  to  100  barrels  is  the  satisfactory  yield  per  acre 
of  merchantable  stock.  In  another  case  a  farmer  reported  that  he  iiail 
shipped  30  crates  of  green  apples  "  because  his  hogs  wouldn't  eat  them.* 

Failure  was  then  only  attributable  to  overproduction  as  applied  to 
superabundance  of  stock  of  inferior  quality. 

Among  all  the  difficulties  and  drawbacks  appertaining  to  track  Ansi 
ing,  perhaps  the  Obe  which  most  frequently  has  been  considered  td  Vir 
with  greatest  weight  upon  the  industry  is  the  unreliability  and  disfaon* 
esty  of  commission  men.    With  what  degree  of  justice  the  charge  l« 


uigiTizea  oy  vjv/v^ 


^.v 


TBUCK  FARMING.  609 

• 

made  it  is  difQcalt  to  say.  Heavy  and  manifold  losses  have  no  donbt 
occurred  throngh  the  rascality  of  commission  firms.  It  being  impos- 
sible to  restrain  or  supervise  their  operations  villainy  has  a  fair  field. 

Truckers  should  beware  of  those  who  send  oat  circulars  of  current 
prices  above  the  market  rates.  They  report  a  small  sale  or  two  at  a* 
rate  higher  than  actually  received,  and  then  make  the  shortage  good  as 
soon  as  they  have  gained  the  confidence  of  the  shipx)er  by  reporting 
sales  at  a  lower  figure  than  the  produce  actually  sold  for.  I  have  even 
known  otherwise  reputable  houses  to  resort  to  this  sharp  practice  to 
secure  shipments.  The  business  standing  and  credit  of  a  particular  firm 
is  ascertainable  through  a  mercantile  agency,  but  such  an  agency  fails  to 
i mpart  the  desired  information  to  the  vegetable  shipper.  It  would,  how- 
ever, be  rank  injustice  to  make  a  sweeping  charge  of  swindling  against 
the  (Entire  class  of  produce  commission  agents.  While  it  doubtless  con- 
tains its  proportion  of  sharpers  there  are  numerous  responsible  firms  in 
every  market  who  aim  to  build  up  an  increasing  business  and  a  sound 
reputation  by  honesty  and  fair  dealing  with  their  shippers,  and  who 
frown  upon  the  disreputable  members  of  their  own  calling.  These 
reliable  firms  shonld  be  supported,  not  only  by  exclusive  consignments, 
but  by  the  good  will  and  frequent  recommendations  of  their  friends 
at  the  South. 

It  is  noticeable,  too,  that  specific  charges  of  having  been  swindled 
occur  most  frequently  in  unfavorable  seasons,  when  goods  of  inferior 
quality  are  forwarded — a  coincidence  which  suggests  that  the  charges 
are  probably  unwarranted.  'So  buyer  in  any  Northern  market  is  so 
charitably  disposed  towards  the  seller  as  to  pay  a  good  round  price  for 
an  article  fit  neither  for  the  food  of  man  nor  beast. 

These  accusations  do  not  usually  emanate  from  experienced  and  prac- 
tical truck  farmers,  but  from  men  carrying  on  the  business  either  as  a 
hobby  or  as  a  secondary  matter,  who  have  others  to  8ux>erintend  it  even 
less  experienced  than  themselves. 

Another  drawback  consists  in  the  many  difficulties  of  transportation. 
Since  1858,  when  shipments  of  melons  had  to  be  intrusted  to  the  custody 
of  the  captains  and  pursers  of  the  steamships  to  secure  their  protection  , 
against  stealage,  for  which,  together  with  attending  to  their  sale  in  New 
York,  they  received  50  per  cent,  commission,  great  improvements  have 
beeijL  made  in  transportation.  Only  a  few  years  ago  the  losses  on  mel- 
ons by  robbery  was  very  considerable.  The  interests  of  the  growers  and 
the  conveyors  to  market  seeming  identical,  it  is  probable  that  in  the  near 
future  the  various  transportation  companies  may  see  the  wisdom  of  en- 
couraging an  industry  which  helps  to  support  them.  It  is  principally 
the  melon  industry,  as  •a  branch  of  truclT  farming,  whicji  has  to  complain 
not  so  much  against  the  quality  as  against  the  freight  rates  of  transport 
tation.  The  former  has  much  improved  within  the  last  few  years.  At 
first  common  box-cars  were  used,  and  where  the  melons  were  piled  loose 
salt  would  sometimes  be  left  upon  the  floors.  Now  well  ventilated,  safe, 
and  clean  fruit  cars  have  been  constructed  in  sufficient  numbers  ex- 
pressly to  move  the  enormously  increased  melon  crop.  But  the  melon 
growers  on  the  line  of  railroads  complain  that  unless  the  present  rates 
of  freight  to  the  West  be  reduced  they  will  be  compelled  to  abandon  the 
indus^.  Truck  farmers  protest  against  all  adverse  discrimination  in 
the  matter  of  freight  rates.  The  average  intelligence  of  the  Alabama 
growers  at  Mobile  is  unable  to  understand  with  what  degree  of  foimess 
their  38,363  barrels  of  potatoes  are  made  to  pay  nearly  double  the  freight 
from  Mobile  to  the  West  that  the  Western  farmer  would  have  to  pay 
from  the  West  to  Mobile  for  the  same  number  of  barrels. 
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The  steamship  companies  at  Savannah  have  established  two  different 
rates  of  freight.  Those  shippers  who  sign  contracts  with  the  com]>aineR 
not  to  sue  for  damage  to  proilaoe,  unless  due  to  culpable  and  proven 
negligence,  are  favored  with  a  lower  rate,  as  below : 
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The  freight  on  a  barrel  of  potatoes  from  New  York  to  Savannah;  how- 
ever, is  only  30  cents,  so  that  the  fovored  shippers  are  charged  20  cents 
more  on  each  barrel  of  potatoes  from  Savannah  to  New  York,  &c.,  than 
the  Northern  farmer  pays  for  the  same  transiiortation  back.  The  aggre- 
gate iinmber  of  barrels  (51,065)  paid,  therefore,  $  10,213  more  than  the  same 
number  would  have  to  pay  from  the  North  to  Savannah.  Tliis  discrim- 
ination may  well  be  considered  a  drawback  to  truck  farming. 

The  industiy  demands  most  excellent  judgment  and  foresight,  and  it 
is  an  error  to  suppose  that  any  one  competent  to  till  the  soil  can  jump 
into  trdck  farming  and  make  a  success  of  the  venture.  I  have  in  mind 
three  uien,  A,  B,  and  C,  who  operated  nearly  in  sight  of  each  others 
farms.  A  commenced  a  few  years  ago.  about  the  same  time  as  B,  with 
a  borrowed  capital  of  $1,000,  on  rented  land  adjoining  that  owned  by 
the  latter.  A  and  two  brothers  now  possess  in  tee-simple,  besidea  other 
property,  276  acres  of  this  land,  the  best  for  truck  farming  in  Chatham 
County,  a  part  of  which  they  rent  out  at  $25  per  acre  per  annam,  and 
10  acres  of  which,  with  a  river  frontage,  they  lately  sold  for  $8,0UU.  B, 
in  consequence  of  non-success,  has  solu  his  place  to  0,  the  most  com- 
petent of  the  three,  who  had  until  recently  been  managing  a  larger 
place  on  shares.  At  another  center  of  truck  farming  one  man,  a  handi- 
craftsman, commenced  truck  farming  with  a  single  vei7  inferior  draft- 
animal,  a  steer.  He  now  owns  and  supervises  five  farms,  having  bought 
out  others  not  so  successful  as  himself,  one  of  them  also  having  be^  s 
truck  farmer. 

AHOUNT  OF  TRTTOK  8HIPPSD. 

It  has  been  impossible  to  procure  correct  and  complete  statistics  of 
the  amount  of  truck  shipped  during  the  last  two  crop  seasons.  Beloir 
will  be  found  partial  statistics  bom  only  a  few  points  of  shipment  The 
tables  do  not  include  any  shipments  from  Wilnlington  or  New  Berne, 
N.  C,  from  points  on  the  coast  to  Oharleston,  from  Port  Boyai,  S.  0.,  or 
from  Jacksonville  by  sea  direct.  They  are  also  exclusive  of  a  part  o( 
the  Florida  consignments  by  land,  and  those  from  South  and  South- 
west Georgia,  from  New  Orleans,  and  fi^m  Galveston. 

OHABLSBTON. 

The  following  table  exhibits  the  shipments  of  strawberries,  vegeta- 
bles, and  melons  by  rail  and  by  steamer  during  the  past  three  years: 
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The  following  is  an  estimate  of  the  valae  of  the  fruit  and  vegetable 
crops  of  Chariestoii  during  the  past  year: 


Amuunt. 
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The  strawberry  crop  came  so  late  into  market  in  conseqnence  of  the 
frequent  severe  spring  fh>stA,  that  CharleHtou  berries  were  crowdiMl  ont 
by  anivals  fh>m  Norfolk,  leaving  thounands  of  quarts  to  rot  unpicked 
in  the  fit^liU,  otherwiHe  it  was  estimated  the  shipments  would  have 
reached  1,200,000  quarts. 
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AfiPAAAGUB. 


The  supply  of  this  early  and  delicate  vegetable  has  never  been  snni 
cient  to  reduce  the  market  value  below  a  good  paying  pnce^  and  were  i: 
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not  Tor  several  drawbacks  it  would  be  cultivated  much  more  extensiTelT. 
'Mie  crop  yieUU  do  return  under  four  years  from  the  seed,  and  even  tbeu 
h  1  luu Id  be  very  sparin gly  cut  for  a  year  or  two.  It  requires  heavy  maniif 
iiig  to  prepare  a  good  planting,  and,  as  it  lasts  without  renewal  twent; 
or  more  years,  its  cultivation  should  be  carefully  undertaken.  TIi^ 
plants  being  more  costly,  as  generally  procured,  the  preparation  b 
more  ezi^ensive  than  t^at  of  any  other  crop.  It  comes  in  so  early  in 
the  spring  that  ])revious  to  maturity  the  field  requires  no  coltivatiov 
for  the  purpose  of  subduing  weeds,  the  consequence  being  that  doriDi. 
the  busiest  season  of  gathering  other  crops  for  market  this  one  i^ 
neglected,  unless,  as  done  by  large  growers,  a  special  manager  is  ap- 
pointed to  look  after  it.  I  have  known  more  than  one  farmer  have  to 
plow  up  his  asparagus  in  consequence  of  this  culpable  neglect  To 
save  the  expense  of  plants,  therefore,  for  economic  as  well  as  for  obvioas 
horticultural  reasons,  the  Southern  planter  should  himself  raise  ^  be 
needs  from  the  seed.  The  usual  price  of  seed  is  about  50  cents  per 
pound,  and  as  there  are  about  14,000  seeds  in  each  x>ound,  he  should  be 
able  at  least  to  secure.  10,500  freisher,  sounder,  and  better  plants  for  3 
acres  than  he  can  procure  irom  a  distance  for  about  $21  at  the  usual 
lowest  rate  of  Northern  nurseries  of  from  (4  to  $8  per  1,000. 

Asparagus  being  a  disDcious  plant  (bearing  pistillate  and  staminate 
flowers  on  separate  roots)  it  is  doubnul  whether  it  has  the  numeiooa 
varieties  offered  by  the  seed  trade.  Certain  it  ia,  however,  nnder  what- 
ever name  the  seeds  may  be  advertised,  if  properly  manured,  planted, 
and  subsequently  cultivated  and  cared  for,  the  income  from  the  crop 
will  be  alike  satisfactory  to  the  grower. 

The  roots  of  asparagus  cannot  be  iigured  in  the  ground  by  cold,  and 
as  the  seed  germinates  at  a  low  temperature,  they  may  be  sown  from 
December  1  to  March,  in  drills  1}  to  2  feet  apart,  and— if  superior  phmtB 
are  desired — so  thinly  that  they  may  stand  about  3  inches  apart  in  the 
rows.  At  this  distance  one-fourth  acre  of  seed-beds  will  supply  phmts 
enough  for  from  6  to  7  acres.  Fair  plants,  however,  may  be  grown  on 
the  same  area,  standing  nearer,  for  12  acres. 

One  of  the  chief  claims  of  asparagus  to  popular  favor  is  its  earliness. 
It  should,  therefore,  be  planted  on  deep,  d^,  warm  soil  to  have  it  early, 
and  because  such  a  one  suits  its  growth  best.  When  located  near  ito 
natural  habitat,  the  sea-coast,  it  grows  most  satisfactorily.  The  more 
manure  and  the  more  careful  the  cultivation  the  better  the  ^*  grass,''  as 
the  shoots  are  designated  in  market.  The  rows  in  field  culture  should 
be  5  feet  apart,  the  plants  standing  at  least  2^  feet  apart,  requiriog 
3,484  plants  per  acre. 

The  deeper  the  plants  can  be  placed,  due  regard  being  had  to  the 
requisite  of  early  growth,  the  less  risk  will  there  be  of  the  crowns  beiT»g 
injured  by  the  knives  in  the  hands  of  careless  cutters,  4  to  C  inches  beine 
the  usual  depth.  If  the  crop  has  been  properly  planted,  and  is  as  fre- 
quently cultivated  and  hoed  as  required  to  subdue  grass  and  weeds,  the 
luxuriant  growth  will  meet  across  therowsand  shade  the  ground  thetiiit<^ 
Koason.  Asparagus  produces  seed  the  second  year.  As  soon  as  the  stalk" 
c'ommence  to  die  in  the  fall  they  should  be  cut  down  and  burnt  to  pre 
vent,  as  far  as  possible,  the  growth  of  volunteer  seedlings. 

As  a  special  fertilizer  salt  may  be  annually  used  as  a  tojMlressin;:  y 
snfilcient  quantity  partially  to  prevent  the  growth  of  wcedn,  say,  N"' 
pounds  to  the  acre. 

Only  the  tender  part  of  the  shoots  made  green  by  exiwsnre  to  li^rlit  i« 
eaten,  yet  fashion  and  the  trade  demand  that  a  part  be  white  and  toiiiri^ 
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Wlien  they  are  from  4  to  8  inches  above  ground  they  should  be  cut  by 
passing  the  edge  of  the  knife  drawn  along  the  shoot  and  severing  far 
enough  below  ttie  surface  to  make  the  bunches  after  trimming  8  inches 
long.  A  plantation  in  full  bearing  may  be  cut  daily,  bat  not  longer  than 
iiboutfourweeksforfearof  weakeningtheplants.  The  bunches  should  ho 
compactly  made  of  assorted  "grass,"  (with  the  help  of  an  asparagn^ 
buucher),  4  inches  in  diameter,  8  inches  long,  squarely  trimmed,  weigii- 
iug  2i  pounds  each,  and  tied  firmly  with  bast  or  raffia  near  the  crown.s 
and  again  near  the  bases.  Uniformity  of  packages  is  desirable,  but  a.^ 
it  is  sold  by  the  bunch,  it  may  be  put  up  in  other  than  the  usual  bufc<h('! 
crate.  The  bunches  should  all  be  placed  upright,  and  if  in  more  than 
one  layer,  the  buds  of  the  lower  should  be  protected  by  some  soft  in- 
tervening material  like  moss. 

The  first  arriving  in  New  York  sells  for  about  $12  per  dozen,  but  soon 
drops  to  $9,  to  $6,  and  lower. 

The  original  cost  of  a  planting  with  home-grown  plants  is  $100  per 
acre. 

To  save  seed  the  stalks  should  be  cut  when  the  former  are  scarlet  and 
ripe,  to  be  stripped  by  hand  or  threshed  off  on  a  cloth  or  floor,  then 
pounded  in  a  wooden  mortar  with  a  wooden  pestle  to  break  the  outer 
shells.  The  seeds  are  then  frequently  washed  to  float  away  the  chaff, 
dried  in  the  sun  and  air  and  stored.  Asparagus  is  subject  to  injury 
from  the  following  insects :  (1)  The  Asparagus  Beetle  ( Oriooeria  cLsparagi)^ 
(2)  the  Zebra  Caterpillar  (Mamesira  pida)^  and  (3)  the  Smeared  Dagger 
(Acronycta  obliniia).  The  former  has  been  very  destructive  at  the  North, 
particularly  on  Long  Island.  It  has  not  yet  reached  Georgia,  nor  are 
the  other  two  insects  very  injurious. 

Thb  Bsan-^bush  OB  SNAP  {Fhoaeohu  vulgaris). 

The  bean,  a  tender  annual,  a  native  of  India,  can  be  grown  to  matu- 
rity in  so  short  a  time  from  the  sowing  of  the  seed,  six  weeks,  and  it  is 
so  generally  popular  at  the  North  that  in  the  neighborhood  of  the 
cities  it  is  one  of  the  most  important  vegetables  of  the  truck  farmer. 

The  flat  podded  Early  Mohawk  is  the  hardiest  and  earliest  variety, 
but  it  only  sells  well  before  the  more  popular,  more  tender,  and  less 
stringy  round  kinds  come  into  market,  of  which  the  Early  Valentine 
and  Extra  Early  Valentine  are  the  favorites. 

The  several  varieties  of  German  Wax-beans  are  fine  and  command  the 
best  prices  when  of  good  quality,  but  they  become  si>otted  more  readily 
and  are  not  as  extensively  grown  as  the  others. 

This  vegetable  is  so  tender  that  no  time  can  be  given  definitely  for 
planting  it.  For  the  latitude  of  Savannah,  according  to  season,  approxi 
•iirttely  from  the  20th  February  to  the  middle  of  March;  later  to  tlio 
northward  and  earlier  to  the  southward.  In  the  south  of  Florida  it  m:iy 
i>f  safe  to  plant  at  any  time  in  the  winter  and  in  the  middle  of  the  SUwv 
ii^vn  fly  as  January  10.  Formerly  vegetables  regarded  as  out  of  sea  s*  i  •  i 
'H»uld  be  nearly  unsalable^  but  now  beans  sell  in  limited  quantities  ..> 
'  iiily  as  March,  bringing  fair  prices  at  the  Korth. 

A  sandy  loam  suits  it  best,  but  the  lightest  land  of  the  fiirm  may  Im* 
>:>l»ropriated  to  the  bean  crop,  and  green  or  fresh  stable  manure  is  biM 
u  r  tiiiapted  to  it  than  to  any  other  vegetable. 

Straight  furrows  having  been  laid  off  2}  feet  apart  on  land  previously 
^vell  prepared  by  plow  and  harrow,  the  manure  is  drilled  in  at  the  rate  oi 
'^  wagon-loads  of  about  80  bushels  eaoh  and  covered  by  the  plows.    T\w 
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ridfres  are  then  partly  leveled  by  xneans  of  a  board  attached  to  aplov 
beam,  taking  two  at  a  time,  or  by  boe  or  rake.  To  avoid  repetition 
(wbeD  manuring  in  the  drill  and  planting  on  ridges  are  meutioueil  here- 
after), tlie  alK)ve  operations  mnst  be  oudenstood  to  have  preoedikl  the 
sowing  of  seed  or  setting  of  plants. 

If  a  seed  drill  can  be  arranged  to  work  accurately  and  satisflEustorilj 
its  use  is  the  cheapest  and  most  ezperljtious  method.  Otherwitse  the 
benns  are  dropped  in  an  open  drill  3  inches  apart  and  covered  about  1^ 
inches  deep. 

The  cultivator  may  be  run  between  the  rows  when  the  plants  are  3  or 
4  inches  high,  and  Just  before  the  buds  appear  the  plow  and  hoe  shoidd 
be  used  to  land  up,  or  draw  soil  to  the  stems. 

The  pcxls  should  be  picked  while  yet  tender  enough  to" sngh"  before 
the  seed  commence  to  bulge,  and  the  operation  should  be  performed  with 
as  little  disturbance  to  the  roots  as  possible. 

Beans  are  more  liable  to  shrink  than  any  other  vegetable  and  a  little 
wilting  prior  to  packing  is  not  objectionable.  They  should  be  laid  as 
regularly  as  possible  withont  too  much  loss  of  time,  and  thorooghly 
shaken  down  and  firmly  packed.  About  six  picJungs  are  made  in  the 
three  weeks  of  the  crop. 

A  fair  yield  is  150  crates,  and  prices  range  from  tl  to  14  per  erate, 
according  to  demand  and  earliness.  The  returns  from  beans  was  very 
poor  last  season,  a  part  of  the  crop  not  being  worth  the  picking. 

The  insects  depredating  upon  the  bean  plant  do  not  affect  the  track 
fEirmer  to  any  extent,  except  the  Bean- weevil,  which  sometimes  destroys 
the  seed  germ. 

They  are  as  follows:  (1)  The  Bean-weevil  {Bruehui  faia) ;  (2)  the 
Yellow  Bear  Oateri)illar  (&^tlo«oma  virginica)'^  (3)  the  Fall  Web  worm 
(Byphantria  textor)^  and  (4)  the  Blister- lieetles,  striped  and  aeli-<9olored 
and  the  margined  (LjfUa  vittata^  L.  dnerea^  L*  marf^/MXtk). 

Thb  Bbbt  (JBata  ««V<u^). 

The  beet  has  not  been  grown  for  shipment  sonth  of  Norfolk  to  any  ex- 
tent until  within  the  last  few  years,  althongh  a  regular  Bermuda  crop. 
Of  varieties,  the  Egy]>tian  Turnip  is  preferred.  It  can  be  planted 
earlier,  but  about  January  I  to  10  is  the  safest  time  in  the  latitude  ol 
Savannah.  Like  all  long  tap  rooted  plants  the  beet  delights  in  a  deep, 
rich,  loose  soil.    A  low,  but  well  drained  mold  is  best  suited  to  it. 

Beets  require  a  nitrogenous  fertilizer  and  about  30  loa«ls  to  the  acre 
of  well-rotted  stable  manure,  or  a  oom|>osted  commercial  fertilizer  of 
1,5<M)  |K)unds  to  the  acre  would  answer  the  pur|K>He.  As  this  plant,  like 
asparagus,  is  a  native  of  the  seashore,  an  application  of  12  boshtski  of 
salt  would  be  beneficial  at  a  distance  from  the  coast. 

The  seed  are  sown  on  ridges  30  to  36  inches  apHrt,  in  onli*r  that  tl « 
stirring  may  be  done  with  the  cultivator.  The  plHUtosljuuld  be  tiiinnt^i 
to  a  stand  of  4  to  6  inches  and  not  be  allowed  to  crowd  each  other. 
Vacant  spaces  may  be  supplied  b^  transplanting.  When  about  3  inches 
in  diameter  they  are  fully  hirge  enough  to  be  shippcNL  The  Iwiven  are 
cut  off  aliout  2  inches  from  the  roots  and  the  lieets  packed  in  buaiiel 
crat>es  or  well- ventilated  barrels  covered  with  doth. 

From  $2.50  to  $3  per  crate  were  the  higheat  prioea  per  orate  for 
Georgia-grown  beets  the  past  season. 

The  beet  la  remarkably  free  from  all  Iniieot  depcedattona. 
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Ths  Oabbaqb  {Brassica  oUracea). 

The  cabbage  is,  both  for  points  near  and  distant  from  cities,  one  of 
the  most  important  vegetables  for  the  truck  farmer. 

Of  the  many  varieties  of  the  cabbage  family  he  has  to  do  onlv  with 
a  few  of  the  white  and  heading  sorts,  with  the  cauliflower,  and  with 
kale,  but  the  cultivation  of  the  latter  is  confined  to  Norfolk. 

A  variety  of  cabbage  to  be  suited  for  cultivation  at  the  South  for  ship- 
ment should  be  sure  to  head ;  to  produce  medium  to  large  heads  they 
should  be  so  hard  and  compact  as  not  to  shrink  much,  and  should  be 
popular  in  market.  Very  large  heads  are  not  desirablei  not  being  so 
well  suited  for  retail. 

The  Early  Bummer,  Winnigstadt,  and  Brunswick  are  leading  varie- 
ties. The  Jersey  Wakefield,  but  for  its  liability  to  burst,  although  small, 
would  head  the  list.  Tait's  Extra  Early  is  extensively  planted  at  Nor- 
folk. The  Flat  Dutch  is  preferred  for  the  local  and  Western  interior 
winter  trade.  European  seed  are  sometimes  more  sure  to  head,  while 
American-grown  are  more  hardy.  It  is  of  very  great  importance  to 
have  pure,  reliable  seed  of  cabbage  and  cauMower.  Poor  ones  are 
high  at  any  price.' 

Under  favorable  circumstances  cabbages  will  form  merchantable 
heads  in  five  months  from  the  seed.  If  stunted  by  unfavorable  weather, 
cold,  or  too  much  rain,  by  inadequate  manuring,  poor  cultivation,  &c., 
and  this  period  becomes  materially  extended,  many  of  the  plants  will  go 
to  seed  instead  of  heading.  The  seed  should,  therefore,  not  be  sown  too 
early ;  if  under  glass,  as  the  safest  plan,  between  the  1st  and  15th  of 
November ;  if  in  the  open  ground,  during  October.  These  are  liable  to 
be  injured  by  freezes,  the  plants  not  being,  generally  in  the  South,  able 
to  survive  a  temperature  below  24°.  To  secure  a  hardy  stocky  growth 
the  soil  of  the  seedbed  should  not  be  recently  manured,  if  not  poor 
ground,  and  the  glass  never  put  on  unle&s  to  protect  against  anticipated 
freezing  weather.  The  best  soU  for  the  cabbage  crop  is  a  moist,  sandy 
loam.  Any  soil  well  propared  and  well  manured  will,  however,  produce 
a  fair  crop,  unless  too  dry  and  sandy,  or  it  may  be  affected  by  the  hot 
suns  in  March  and  April  during  the  heading  season.  Lime  is  very  bene- 
ficial to  the  cabbage  family,  and  the  shelly  lands  along  the  coast  and 
the  sea  islands  are  peculiarly  well  adapted  to  it. 

Cabbages  require  iVequent  stirring  of  the  soil,  but  It  should  be  shal- 
low, so  as  not  to  disturb  the  roots  and  to  stunt  the  plant.  The  Northern 
demand  becomes  active  in  March.  In  preparing  the  heads  for  market, 
for  the  purpose  of  protecting  them  from  bruising  each  other,  a  few  outer 
leaves  should  be  left  and  the  stems  trimmed  closely.  They  should  not 
be  allowed  to  become  heated  by  the  sun  after  being  out,  but  be  packed 
as  cool  and  as  dry  as  possible.  They  carry  bettor  in  crates.  If  barrels 
are  used  they  are  to  be  covered  with  cloth  (old  grain  sacks  usually),  the 
contents  bulging  about  6  inches  above  the  top  of  the  barrel.  Whatever 
package  is  used  considerable  force  should  be  applied  in  order  to  pack 
firmly.    . 

A  package  should  contain  from  eighteen  Brunswick  to  fifty  Wlnnig- 
stad^  and  even  a  greater  number  of  Wakefields.  If  of  good  quali^ 
otherwise  the  smaU  heads  bring  a  fair  price. 

From  170  to  200  barrels  or  barrel  crates  is  a  good  crop,  and  such  a 
one  of  good  stock  has  averaged  in  the  Northern  marketo  $4  gross  per 
barrel.  My  own  crop  of  1882  averaged  $4.63,  principally  in  the  New 
York  and  Boston  markets,  but  prices  ruled  very  high  in  that  year.    The 
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maadmniii  price  for  Norfolk  cabbage  is  $3J25  per  barreL  Freights  were 
50  cents  per  barrel  and  commissions  7  to  8  per  cent. 

The  cotton  crop  promising  poorly  this  season,  the  planters  on  the 
Sonth  Carolina  sea  islands  have  pnt  in  an  eztensive  crop  of  cabbages 
for  shipment.  The  land  being  finely  adapted  to  this  vegetable,  if  they 
have  manured  liberally  and  have  not  pat  in  tJie  seed  too  early,  large 
yields  may  be  anticipated.  No  fieunily  of  plants  is  more  sabject  than 
the  brassicflB  to  depredatory  insects. 

Those  to  which  it  is  exposed  at  the  Sonth  are :  (1)  The  European  Bape 
Butterfly  (Pieris  rapce) ;  (2)  the  Southern  Cabbage  Butterfly  (JW^m  pro- 
todies)  ;  (3)  the  Pot-herb  Butterfly  {Pieris  oleracea) ;  (4)  the  Cabbage 
Plusia  {Plusia  bra8HaB)z{5)  the  Cabbage  Plutella  {Plutella  crueif era- 
rum)  ;  (6)  the  Cabbage  Botys  {Botys  repetitalie)^  reported  first  to  t-he 
Department  entomologist  by  the  writer  in  1880 ;  (7)  the  SSebra  Cater- 
pillar (if  ame^fraiHcfa);  (8)  the  Cabbage  Fionea  (Fianearimo»alis);  (9) 
the  Cabbage  Plant-louse  {Aphis  brassiccB)'^  (10)  the  Harlequin  Bag 
(Strachia  histrionioa) ;  (11)  the  Wavy-striped  Flea-beetle  {HaUica  stria- 
lata);  (12)  the  Tarnished  Plant-bug  {Capsus  oblineatHs)'f  and  (13)  the 
False  Chinh-bug  (Nysius  destructor). 

In  common  witn  all  other  tender  plants  of  the  truck  fisurmer  it  is  also 
subject  to  cut-worms,  the  larv»  of  night-flying  moths,  principally  of 
the  genus  Agrotis.  Of  those  enumerated,  numl^rs  1, 4, 5,  and  9  are  the 
most  destructive.  Healthy,  vigorous  growth  is  the  best  preventive 
against  the  latter.  The  other  tl^ee  may  be  poisoned  by  the  application 
of  Paris  green  or  London  purple,  while  the  plants  are  yet  young,  but  it 
is  not  safe  after  they  commence  to  head,  although  during  growth  all  tJie 
older  leaves  are  cast  off.  Other  remedies  are  unavailable  in  truck  farm- 
ing. Cut- worms  may  be  hunted  at  the  roots  of  injured  plants,  or  under 
leaves  placed  upon  the  ground.  My  favorite  plan  is  to  poison  them  before 
the  plants  are  set  out  by  placing  cabbage  or  turnip  leaves  on  the  ground 
dusted  or  sprinkled  with  Paris* green,  poisoned  side  next  to  the  soil. 
Two  or  three  renewals  at  the  rate  of  a  leaf  to  20  square  feet  will  gen- 
erally be  eftective. 

The  Cauliflowee  {B,  oleracea^  var.  Botrytis). 

If  this  most  delicate  and  most  valuable  member  of  the  brassica  fam- 
ily would  "  carry  "  more  safely,  at  locations  suitable  for  its  cultivation,  it 
would  be  one  of  the  most  important  crops  of  the  truck  farmer.  Although 
so  located,  I  have  abandoned  its  culture,  notwithstanding  I  have  netted 
as  high  as  $24.75  in  I^ew  York  per  barrel  for  it,  and  the  heads  or  ^*  curd  ^* 
have  sold  at  a  gross  average  of  37.9  cents  each.  .  Sometimes,  however,  it 
would  continue  to  arrive  in  such  bad  order  as  not  to  be  worth  shipping. 
For  the  past  two  years  its  culture  has  been  nearly  confined  to  Florida. 
Coming  in  so  much  earlier  it  is  not  exposed  to  heating  in  transit 

The  best  varieties  are  the  Extra  Early  Dwarf  Erfurt,  the  Snow  Ball 
and  the  very  large-growing  Algiers. 

It  should  be  marketable  in  March  md  April,  the  seed,  thercfon% 
should  be  sown  in  the  latitude  of  Savannah  about  December  1,  under 
glass,  and  transplanted  about  January  10.  A  little  more  manure 
should  be  applied  than  to  the  cabbage  crop,  but  in  other  respects  the 
two  are  to  be  managed  aJike.  When  the  (^ird,  however,  commences  to 
appear,  for  the  purpose  of  blanching,  it  should  be  covered  with  a  largo 
leaf  of  the  plant  to  exclude  the  sun-light. 

In  packing,  each  curd  should  be  covered  with  a  piece  of  soft,  smooth 
paper  to  avoid  braifidng,  and  then  laid  evenly  and  snugly  in  either  orate 
or  barrel. 
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The  Cuoumber  (Cucumis  sativus). 

The  cucumber  is  a  vegetable  so  universally  popular  at  the  Forth,  it  is 
60  easily  grown,  carries  so  safely,  and  is  so  productive  that,  when  the 
bulk  of  the  crop  can  be  shipped,  it  is  one  of  the  best  paying  crops  of 
the  truck  farmer.  One  of  the  drawbacks  of  the  industry  is  that  when- 
ever the  same  vegetable  matures  at  a  point  further  north,  it  comes  into 
market  so  much  fresher  and  more  acceptable  to  the  trade  that,  whether 
the  entire  product  be  harvested  or  not,  shipments  from  more  distant 
points  are  forced  out  of  the  market  and  must  cease.  This  obtains  per- 
haps more  frequently  with  the  cucumber  than  with  any  other.  The  sea- 
son of  1882  was  a  most  fortunate  one  in  this  respect.  While  from  200 
to  300  crates  is  a  fair  crop,  one  farmer  gathered  from  1  acre  of  richly 
manured  ground  the  entire  product  of  900  crates. 

The  usual  variety  grown  is  the  White  Spine  or  Improved  White 
Spine. 

They  may  be  sown  in  the  latitude  of  Savannah  about  the  Ist  to  IStli 
of  March,  and  earlier  or  later  south  or  north,  respectively.  It  may 
go  without  saying,  that  this  applies  to  the  planting  of  all  other  crops. 

The  soil  best  adapted  to  the  cucumber  is  a  moist,  warm,  light,  sandy 
loam,  but  although  large  crops  may  not  be  produced,  very  fine  cucum- 
bers may  be  grown,  if  highly  fertilized,  on  sandy  soil.  In  fact  no  good 
crop  without  liberal  manuring  can  be  expected  from  any  land,  say,  30 
loads  or  more  per  acre.  Instead  of  the  more  common  manner  of  hill- 
planting,  leaving  two  or  three  plants  in  each,  manuring  and  seeding  in 
the  drill  with  the  ridges  G  feet  apart  and  single  plants  12  to  18  inches 
distant,  is  to  be  preferred.  Several  sowings  at  weekly  intervals  are 
advisable  to  secure  a  stand  in  case  the  first,  or  even  second,  should  be 
injured  by  frost. 

Instead  of  being  pulled  the  encumbers  should  be  cut  from  the  vine, 
and.  none  of  imperfect  form,  short,  round,  and  contracted  at  one  end, 
nor  with  the  least  tendency  to  turn  yellow,  nor  large  and  overgrown, 
should  1t)e  packed  for  shipment  to  endanger  the  market  value  of  the 
package.  They  should  be  carefully  laid  in  the  crates,  and  these  be  well 
filled.  The  White  Spine  is  white  instead  of  being  yellow  when  ripe. 
To  save  the  seed  they  should  be  cut  open  lengthwise  and  the  seed  and 
pulp  scraped  out  into  a  tub  or  barrel.  The  mass  should  be  stirred  daily 
for  four  or  five  days,  when  fermentation  will  have  removed  the  gelatin- 
ous substance  which  surrounds  the  seeds.  These  are  frequently  washed, 
dried,  and  stored  away  in  bags. 

The  insects  infesting  the  cucumber  at  the  South  are,  (1)  the  Cucum- 
ber Flea-beetle  {Haltica  cucumeris) ;  (2)  the  Striped  Cucumber-beetle 
(Diabrotica  vittata) ;  (3)  the  Twelve-spotted  Squash-beetle  or  Striped- 
bug  (l>ia5ro<tcal2-piinctafa);  (4)  the  Pickle-worm  (PAacel^uram^ida^i^), 
and  (5)  the  Orass-worm  (Laphrygma/mgiperda). 

No.  1  may  be  driven  off,  if  troublesome,  with  fresh  soot  or  lime  sprin- 
kled on  the  plants,  but  it  does  not  destroy  them.  No.  2  or  3  may  be 
poisoned  with  Paris  green,  but  it  is  rarely  the  truck  farmer  can  resort 
to  these  measures,  nor  is  the  damage  done  severe  enough  to  warrant 
the  trouble.  The  larvsB  of  Nos.  2  and  3  are  sometimes  very  destructive 
to  the  seed  in  the  ground,  eating  the  germ.  Seeds  are  often  condemned 
when  their  not  coming  up  should  be  attributed  to  this  cause. 

THE  Ego-Plant  OB  GUINEA  SQUASH  {Solanum  melongma). 

Although  this  vegetable  often  carries  badly,  shipments  are  annually 
increasing,  partioolarly  from  Florida.    It  ia  also  becoming  more  popular 
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at  the  North.  Notwithstanding  it  had  been  in  the  market  from  Florida 
since  January,  shipments  of  my  own  sold  in  New  York  at  $6.per  barrel, 
containing  65  fruit.  In  the  south  of  Florida  egg-plants  and  tomatoes 
may  be  grown  at  any  time  of  the  year.  At  Clear  Water  both  mature 
in  December.  The  only  variety  grown  for  market  is  the  New  York  Im- 
proved Purple. 

Being  a  tropical  plant,  requiring  65o  to  TO^  for  germination,  it  must 
be  sown  alone,  under  glass,  in  hot-beds.  Only  on  the  warmest  soil  will 
cold  frames  suffice.  About  the  middle  of  January  is  a  good  time  to 
sow  in  hot-bed.  The  management  under  glass  is  the  same  as  with  other 
tender  plants,  except  that  the  egg-plant  requires  more  warmth  than 
any  others. 

This  plant  will  endure  drought  better  than  any  other  culinary  veg  'ta- 
ble, and  the  sandiest  part  of  the  farm  may  be  allotted  to  it^  if  th  soil 
has  a  sufficiency  of  vegetable  matter.  In  wet  soil  the  fruit,  or,  more 
properly,  berries,  will  not  mature.  It  may  be  manured  and  grown  in 
hills  2^  by  4  feet  a])art  or  in  the  drill.  Earth  should  be  slightly  drawn 
to  the  stems  during  cultivation. 

To  cut  the  tough  stems  a  pair  of  strong  nippers  is  the  best  instru- 
ment They  should  be  allowed  nearly  to  attain  full  growth,  bat  still  be 
of  a  dark,  glossy  purple  color  before  being  cut,  as  small  firuit  are  not 
desired,  and  ought  to  weigh  from  1  to  3  pounds.  They  should  be  care- 
nlly  handled,  so  that  the  gloss  may  not  be  injured,  each  wrapped  sepa- 
rately in  paper,  and  closely  packed  in  crates,  or  double-headed,  weU- 
ventilated  barrels  only. 

The  writer  first  reported  to  the  Department  the  two  following  inaects 
as  depredating  upon  the  egg-plant:  ri)  The  False  Colorado  Potato* 
beetle  (Dorypkora  juTU^/a),  and  (2)  the  Tortoise-beetle  UOmMa  texosMi). 
The  former  is  sometimes  damaging,  but  being  readily  seen  may  be 
picked  ofL 

Ealb,  BoBEOOLSy  OB  BPBOUTS  {Brouica  olsraeeaj  var.  BobMca). 

Kale  is  only  grown  at  Norfolk  for  the  Northern  markets.  It  ia  the 
hardiest  of  the  brassica  family,  could  be  grown  with  safety,  bat  the 
price  it  commands  is  no  inducement  to  cultivate  it,  the  earlieat  ever 
hardly  exceeding  $2.25  per  barrel. 

The  varieties  use<l  are  the  Green  Ourled  Scotch  and  a  local  one,  the 
Blue  Curled,  the  latter  by  far  the  most  extensively.  Being  a  member  of 
the  same  family  it  requires  the  same  treatment  as  cabbage  in  eveiy 
respect. 

The  latter  variety  is  sown  from  August  10  to  September  16  in  drOls 
30  inches  apart,  the  plants  being  ultimately  thinned  to  a  stand  of  from 
4  to  8  inches,  requiring  I^  pounds  of  seed  to  the  acre.  The  Scotch 
Curled  is  sown  in  seed-beds  early  in  August  and  transplanted  at  from  8 
to  10  inches  in  the  row.  The  crop  is  shipped  tightly  packed  in  well- 
ventilated  barrels  during  March. 

The  same  insects  infect  kale  that  damage  cabbage  at  the  sai-^e 
locality. 

Lbttuob  (Laciuoa  $aUva). 

Owing  to  the  poor  and  wilted  condition  which  transportation  in- 
volves, this  is  another  vegetable  not  shi)>ped  from  the  extreme  South, 
nor  to  any  great  exten,t  from  Norfolk,  it  being  grown  in  large  quanti- 
ties in  hot-beds  near  Boston  for  the  New  York  market 

The  varieties  nsed  at  Norfolk  are  the  White  Cabbage  and  the  Bostm 
Market  or  Teimis  Ball,  the  former  in  open  field,  the  latter  iindsr  | 
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GThe  seed  is  sown  of  both  under  glass  in  September.  The  stand 
under  glass  is  5  to  6  inohes  each  way,  and  in  the  open  field  8  inches  in 
the  row,  with  the  lines  18  inches  apart. 

The  crop  under  glass  is  marketed  during  February  and  March,  the 
other  in  April,  both  in  crates  exolasively. 

Any  well-drained,  rich,  mellow  soil  will  produce  good  lettuce. 

It  enjoys  great  freedom  from  insect  depredations. 

Thb  Omov  {Allium  cepa). 

A  few  only  of  the  many  varieties  of  the  onion  are  grown  for  market. 

It  had  long  been  erroneously  held  that  the  onion  could  not  be  grown 
at  the  South  from  seed.  I  was  probably  the  first,  in  1860,  to  prove  other- 
wise* 

The  aim  of  the  truck  farmer  should  be  to  get  his  crop  into  market 
when  it  is  most  bare  of  the  Rame  article  from  other  sections.  With  this 
vegetable  it  is  diflficult  to  do  so.  The  first  spring  crop  comes  from  Ber- 
muda from  seed  grown  in  the  Canary  Islands  of  the  Madeira  onion. 
The  next,  other  than{h)m  the  extreme  South,  is  the  Potato  onion,  grown 
at  Norfolk  from  sets.  About  June  15  the  supply  fi*om  Bermuda  is  gen- 
erally nearly  exhausted,  and  the  Southern  crops  should  then  be  sent  to 
market. 

The  best  varieties  are  the  foreign  Madeira,  the  small  White  Queen, 
and  Giant  Kocca.  No  seed  but  of  the  previous  crop  should  be  used. 
The  onion,  being  very  hardy,  may  be  sown  at  any  time  during  the  fall, 
but  those  put  in  about  January  1  will  escape  the  usually  inclement 
weather  of  December,  and  will  come  in  early  enough. 

The  best  soil  is  a  deep,  rich,  friable  moid,  such  as  is  ih'quently  found 
in  river  bottoms.  Such  turf  meadow  land  near  Chester,  N.  T.,  produces 
from  800  to  1,400  buishels  of  the  common  Wetherstield  onion.  The 
onion  crop  is  one  of  the  most  difficult  ones  to  keep  clean,  and,  if  possi- 
ble, newly  cleared  land,  free  of  grass  and  weed  seed,  should  be  selected, 
but  whatever  the  land  may  be  it  should  be  thoroughly  prepared  and  be 
clear  of  lumps.  Uog  manure  is  generally  considered  the  best  for  this 
crop.  If  stable  manure  is  used  it  should  not  be  mixed  too  much  with 
coarse  litter  to  prevent  its  being  plowed  under  shallow.  Fermented 
manure  is  best  on  account  of  not  having  so  many  live  seed  mixed  with 
it.  The  land  having  been  manured  broadcast  with  at  least  forty  loads 
of  gooil  manure  or  its  equivalent  of  fertilizer,  it  should  be  plowed  in  nar- 
row landM  of  15  to  20  feet,  the  water-arrows  to  act  as  auxiliary  drains. 
After  being  thoroughly  fined  the  seed  are  drilled  in  15  inches  apart,  and 
iu  fair  weather  will  be  up  in  two  weeks,  when  the  stirring  should  com- 
mence at  once.  Indeed  without  thorough  culti  vstion  and  hand- weeding 
there  is  no  chance  of  success  in  onion  growing  at  the  South,  where  the 
growth  of  grass  and  weeds  is  so  troublesome.  At  least  four  hoeings,  the 
push  or  Dutch  hoe  being  preferable^  will  be  necessary. 

They  should  be  thinned  to  3  or  4  inches  iu  the  row,  the  White  Queen 
not  re<]uirin^  as  severe  thinning  as  other  varieties,  they  being  the  surest 
of  any  to  bulb  proi>erly.  As  trauHplanted  onions  take  root  very  readily 
vacant  spaces  may  be  supplied,  the  roots  of  the  young  plants  being  first 
cut  back  to  a  length  of  about  1  inch. 

The  crop  being  wanted  for  immediate  use  and  not  for  storing,  the  on- 
ions are  to  be  pulled  as  they  succsessively  indicate  maturity  by  toppling 
over.  After  being  left  on  the  ground  to  dry  for  a  couple  of  days  the 
necks  are  cut  off  an  inch  or  so  from  the  bulb  and  the  onions  carefully 
]MMsked  in  bushel  orates. 
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Onious  range  from  $1  to  $2.60  per  boshel  crate.  The  crop,  howcTer, 
if  properly  grown  and  of  the  large  varietieSy  may  reach  800  bnahels  or 
more. 

Tbo  onion  produces  seed  the  second  yeari  and,  if  carefoUy  saved  frow 
well  shaped  bulbs,  Southern-grown  is  as  good  as  any.  The  8eed-stalk< 
of  some  of  the  large  foreign  varieties  are  6  feet  high  and  need  to  be  sop 
poitcd.  The  seed  is  ripe  enough  for  gathering  when  the  pods  com 
iiK'iico  to  burst  open.  The  stalks  are  then  carefdlly  cut  over  a  pail  or 
(»peii  bag  to  avoid  waste  of  a  part  of  the  seed,  and  when  more  fn!l\ 
ri  pencul  thrashed  out.  At  Noriblk  onions  are  not  grown  for  market  froiu 
t  lie  seed.  Sets  of  the  Potato  onion  are  put  out  in  August  and  Scptcoi- 
ber  and  those  of  the  Silver  skin  and  Yellow  Danvers  in  Februaiy. 

There  is  no  known  remedy  against  the  two  insects  which  infest  the 
onion.  They  penetrate  the  bulb  in  the  ground,  and  the  first  indication 
of  their  presence  is  the  death  of  the  plant. 

Thb  Pea  {Pimm  iotiimm). 

In  consequence  of  the  number  of  laborers  required  to  pick  the  crop 
peas  are  generally  only  planted  near  the  cities,  bringing  in  there  the 
first  proceeds  of  the  season. 

The  Early  Alpha  (wrinkled),  the  Philadelphia  Extra  Early,  and  the 
Daniel  O'Eourke  are  the  favorite  early  varieties,  and  the  Black  Byed 
and  White  Marrowfat  the  fiftvorite  large  late  varieties  generally  planted. 

A  plant  so  hardy  as  the  pea  may  be  grown  in  Florida  at  any  time  in 
winter.  It  is  planted  in  the  latitude  of  Savannah  about  November  20, 
following  a  little  later  with  the  early  varieties,  but  about  December  1 
is  early  enough,  and  it  is  best  to  make  the  plantings  at  intervala  of  a 
few  days.  Only  when  the  pea  is  in  bloom  or  pod  is  it  likely  to  be  hurt 
by  any  degree  of  cold  usual  in  this  latitude. 

For  the  early  varieties  especially  the  soil  should  be  warm  and  dry,  a 
light  sandy  loam  being  the  best  for  all.  The  wrinkled  sorts  are  partic- 
ularly apt  not  to  come  up  in  moist  and  cold  soil.  Good  stable  manure 
applied  in  the  drill  at  the  rate  of  twenty-five  to  thirty  loads  is  the  best. 
The  seed  is.  sown  in  double  drills  10  inches  apart  on  ridges  4^  to  6  feet, 
and  in  tiie  6nila  an  inch  to  IJ  inches  apart,  according  to  varieties,  either 
by  hand  or  a  seed  drill,  which  puts  in  both  parallel  drills  at  the  same 
time  and  about  1^  inches  deep. 

During  cultivation  of  the  pea  the  soil  should  be  hoed  up  to  tlie  stems. 

All  but  the  smallest  dwarf  varieties  bear  better  when  thoy  are 
<<  bushed  ^  or  <'  stuck,"  which  is  done  as  soon  as  they  commence  to  run 
or  form  clasping  tendrils.  The  cost  of  sticking  peas  near  Savannah  is 
from  $3  to  $5  per  acre.    It  is  not  done  near  Norfolk. 

The  early  varieties  admit  of  about  five  pickings,  tbe  later  one  or  two 
more,  yielding  from  150  to  200  crates  per  acre,  and  selling  at  from  $1  ^Vi 
to  $5.00  per  bushel  crate. 

No  pods  should  be  picked  while  yet  flat,  and  none  should  be  packisl 
which  are  discolored  or  rough  from  overripeness. 

The  crates  should  be  thoroughly  shaken  down  and  bo  overfull  when 
nailed  up. 

The  two  weevils,  BruohuspM  and  B.  granariusj  are  only  ii\]nrioajB  ;<» 
the  seed. 

Thb  Potato  {Solanwn  tuberosum). 

Of  all  the  crops  of  the  truck  fiftrmer  the  potato  is  most  extensively 
grown,  as  well  near  the  cities  as  at  distant  points. 
A  varied  to  be  suited  to  the  track  fiurmer  should  be  prodaoUve  at  tb-* 
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South  of  large,  eyen-sized  tabers,  growing  close  together  in  the  hill,  with 
few  unmarketable  small  ones ;  it  should  be  early  and  command  the  best 
market  price.  At  present  the  Early  Bose  is  still  the  favorite,  thou^ili 
not  as  pure  as  formerly,  with  Beauty  of  Hebron,  Early  Sunrise,  aim 
B  arbank  as  second  choice.  The  potato  grown  in  Bermuda  is  principal  1  v 
the  Chili  Bed. 

It  has  been  found  in  late  years  that  home-grown  seed  of  the  secoiui 
crop,  which  is  planted  near  the  end  of  July  to  August  10,  produces  tlit* 
most  satisfactory  crops,  and  truck  farmers  now  generally  try  to  sccuri* 
their  own  seed,  partly  at  least.  The  eyes,  not  being  so  mature,  what- 
ever be  the  number  on  the  set,  only  a  single  one  will  become  developed 
to  grow  a  single  stock  to  each  hill. 

In  an  open,  warm,  sandy  soil  the  sets  maybe  planted  soon  after  being 
cut;  in  a  cola  moist  soil,  and  to  be  planted  early,  the  cut  surfaces  should 
be  allowed  to  dry  by  having  the  sets  spread  out,  or  they  may  be  dusted 
with  lime  or  land  plaster.  From  3  to  4  barrels,  according  to  the  size  of 
the  potato  and  the  manner  of  cutting,  will  be  required  to  plant  an  acre. 
Unlike  the  egg-pluit  and  tomato,  members  of  the  same  family,  it  is  in- 
tolerant of  heat  and  dryness,  and  should  be  planted  as  early  as  possible. 
Since  at  present  only  early  varieties  are  used  in  truck  farming,  Febru- 
ary 1  is  early  enough,  or  they  may  appear  above  ground  so  soon  as  to 
be  liable  to  iiyury  from  frosts. 

A  cool  moist  soil  is  best  adapted  to  the  potato.  Low  black  molds 
in  river  bottoms,  if  well  drained,  may  yield  larger  crops,  but  the  tubers 
vrill  contain  too  much  gluten  instead  of  the  proper  proportion  of  starch, 
the  quality  will  be  inferior,  and  the  carrying  capacity  will  become  af- 
fected.   The  lighter  the  soil  the  more  mealy  will  be  the  potato. 

The  manner  of  manuring  has  already  been  mentioned.  But  it  is  to 
be  noted  that  the  potato  set  should  not  come  into  contact  with  green 
stable-manure,  as  they  will  be  killed  unless  the  manure  be  thoroughly 
wet  by  rain. 

The  furrows  in  which  the  sets  are  dropped,  cut-side  down,  preferably, 
but  not  necessiurily,  at  a  distance  of  12  inches,  are  3  feet  apart  If 
originally  covered  by  the  plow  to  the  proper  depth  of  6  inches,  no  sub- 
sequent hilling  up  during  cultivation  is  advisable. 

The  crop  should  not  be  dug  until  the  plants  begin  to  wilt,  when  the 
skin  will  not  slip  off  upon  the  tuber  being  pressed  with  the  finger.  If 
dug  too  early  the  potatoes  will  bruise  and  turn  black  in  transit ;  nor 
while  digging  should  they  be  exposed  to  the  hot  sun.  If  heated  they 
will  surely  rot.  They  should,  therefore,  be  barreled  as  dug  on  a  bright 
day  and  promptly  removed  or  shaded.  The  culling  should  proceed  at 
the  same  time,  and  no  cut  or  bruised  potatoes  be  permitted  among  those 
of  first  quality.  They  are  shipped  generally  in  well- ventilated,  double 
headed,  round-hooped,  flour  barrels.  At  Mobile,  however,  the  first  arc 
sent  to  market  in  bushel  crates. 

From  60  to  100  barrels  is  fair  crop  per  acre,  and  it  matures  near 
Savannah  about  the  middle  of  May. 

The  price  varies  from  $2  to  $6  per  barrel. 

The  insects  infesting  the  potatoes  at  the  South  are,  (1)  the  Potato- 
stalk  Borer  {Oartyna  niUla)j{2)  the  Potato- worm  [Sphinx  quinquema- 
eulata):  (3)  the  Potato-stalk  Weevil  (Baridiu8  trinotatua)}  (4)  the  Three- 
lined  Leaf-beetle  {Lema  tnlineata)'^  (5)  the  White  Orub  {Lachnosterna 
quercina)i  (6)  the  Clubbed  Tortoise  beetie  {Deloyala  clavata)i  (7,8,  9) 
the  throe  Blister-beeties  already  named. 

During  this  past  season  of  1885  the  true  Colorado  Potato-beetle 
{Daryphora  104ineata)  was  for  the  first  time  reported  near  Savannah. 
Our  crops  come  in  too  early,  however,  for  it  ever  to  inflict  much  ii\jury. 
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Thb  Baoish  (JBopkaniM  ioUmu). 

The  radish  ici  rarely  onltivated  for  the  Northern  markets  sonth  of 
Norfolk  in  coaBequeooe  of  iu«iiig  its  acceptable  urinpuHHii  by  willing. 

The  variety  ased  ifi  principally  the  Long  Scarlet  Short  Top.  sown 
ut  any  time  the  season  admits  there  f^om  Ohristmas  to  the  last  ot*  Feb- 
rn<ary.  It  delights  in  a  light  mellow  soil,  in  which  the  mauare  should 
be  deeply  plowed  ander.  The  fleld  being  plowed  in  narrow  landii  and 
well  harrowed,  the  seed  are  sown  broadcast  at  the  rate  of  12  poouds  to 
Che  acre  and  covered  with  a  light  harruw. 

The  radishes  are  pulled  in  March,  bunched,  and  packed  tif^htly  in 
barrels,  the  leaves  being  cut  off  half  their  length.  A  ban^l  hoUU  from 
200  to  300  bunches,  and  sells  sometimes  as  high  as  $8,  but  the  price 
generally  ranges  low.  In  very  warm  weather  a  lump  of  ioe  may  be 
placed  in  the  middle  of  the  barreL 

Spinaoh  (Bpinaala  oleraoea). 

Spinach  is  another  vegetable  whose  cultivation  is  oonflned  to  Hforfcdk, 
longer  transportation  wilting  and  heating  it  during  transit. 

The  variety  used  is  the  American  Improved  Uuntni  Savoy. 

The  seed  is  sown  fh)m  September  10  to  October  15  in  drills  30  inches 
apart,  requiring  10  to  12  p<muds  to  the  acre*  As  with  all  other  plants 
the  leaves  of  which  are  used  it  requires  very  heavy  mauuriufif.  AJ\jer 
applying  at  planting  time  a  liberal  amount  of  stable  manure  some  of 
the  farmers  a<ld  in  winter  a  top  dressing  of  a  ton  of  Peruvian  ^uaoa 

Occasionally  spinach  pays  well,  having  sold  as  high  as  $10  jier 
barrel,  but  it  costs  the  best  farmers  $150  per  acre  to  raise  it.  When 
the  manuring  has  been  very  high  the  rows  are  made  sometimes  only  18 
inches  apart,  and  the  plants  are  thinned  to  a  stand  of  from  6  to  8  inches. 
The  crop  is  marketed  in  March,  packed  tightly  in  ventilated  bamds. 

The  Squash  (Oueurbita  terruco$a). 

At  the  stage  of  maturity  in  which  the  sqnash  is  picked  for  ^^orthem 
shipments  it  bears  tranH|)ortation  remarkably  well,  but  it  never  eoin- 
mands  high  prices  and  frequently  a  part  of  the  proiluct  remains  auiiold. 

The  varieties  are  the  Early  White  Scallop  Bush  and  the  Early 
Summer  Crook-neck.'^  The  latter  is  the  su|>erior  in  quality,  but  the 
former  is  preferred,  as  it  packs  and  bears  transportation  better.  It  is 
planted  in  the  latitude  of  Savannah  aliout  the  last  of  February  to  mid> 
die  of  March.  This  crop  requires  a  light  warm  soil  and  liberal  manur- 
ing. It  is  usually  manured  and  plauted  in  hills  4  or  5  feet  each  way. 
As  in  the  case  of  the  cucumlier  several  sowings  should  be  made  to  in- 
sure a  stand  of  2  plants  to  each  hilL  The  cultivation  is  the  same  aa  that 
(if  the  cucumber. 

When  rea<ly  for  market  the  rind  should  stfU  be  penetrable  by  the 
tiii;;er  nail,  but  not  as  soft  and  green  as  usually  picked  for  local  sooth- 
f in  consumption.  The  White  Scallop  variety  should  be  glossy  white, 
instead  of  having  a  greenish  cast,  and  have  nearly  attained  full  growth. 
otherwise  they  would  bruise  and  turn  black  in  transit. 

Squashes  may  be  shipped  in  double-headed  barrels  or  in  orateSy  bat 
must  be  careAilly  packed  in  either. 

The  insects  infesting  the  squash-plant  at  the  Sonth  are,  beiddeA  the 
Striped-bug  already  named,  (1)  the  Twelve-spotted  Squash-beetle  {IHa- 
brotioa  lUpunoUUa);   (2)  the  Squash-bug    (Anasa   trisUti);  (S)    the 
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Squash  Ylne-borer  {JBgeria  mumrUtm) :  (i)  the  Melon-worm  {PhaceU 
lura  hyalinitalis)^  ana  (5)  tbe  Squash  Lady -bird  {Coocinella  borealis). 

The  greater  injury  is  done  by  tbe  two  diabroticeB,  ii^uring  the  need  in 
the  ground,  and  by  the  Squash  Lady -bird.  The  latter  is  readily  dis- 
covered and  may  be  pieked  off  and  killed. 

Thb  Tomato  {Lfoopenieum  e$culentum). 

TTnttl  tomatoes  became  so  extensively  grown  in  Florida,  coming  into 
market  so  early  in  the  season,  this  was  iierhafis  the  most  i)n>fi table 
crop  grown.  When  properly  produced,  carefully  and  jn(liciou8l3' 
handled,  it  is  snre  to  carry  safely  during  a  fair  seaMon.  The  farm  gar- 
deners on  Long  Island  rarely  get  more  than  firt>m  26  cents  to  $  1  [>er  btiKhel 
basket.  Formerly  Savannah -grown  freanently  sold  for  $8  and  $10  in 
Baltimore  and  Bost4)n.  Of  recent  years  $4  is  the  highest  price  obtained. 
The  yield  is  from  100  to  200  crates  [ler  acre.  The  season  of  picking  l)e- 
ing  of  longer  duration  at  the  North  and  the  stand  closer,  the  yield  is  400 
bushels. 

A  good  market  variety  should  be  of  bright  red  color,  round  and 
smooth,  with  few  seeds,  must  be  firm,  and  rii)en  evenly.  The  Acme 
and  the  Mayflower  are  at  present  the  favorite  varieties.  A  very  large 
variety,  like  the  Trophy,  is  not  wanted. 

With  the  exception  of  the  egg-plant'this  vegetable  resists  drought 
better  than  any  other.  A  light  sandy  soil  produces  finer,  firmer,  better 
carrying  fruit  than  a  heavy  one.  If  the  soil  be  wet  or  badly  drained, 
the  plants  are  apt  to  die  before  maturing  fruit.  Indeed,  when  manured 
on  high  ground  with  fi^sh  muck  the  fruit  is  liable  to  rot  It  is  a  plant 
which  does  not  require  heavy  manuring.  If  well  decayed,  a  shovelful 
of  manure  to  the  hill  on  fair  soil  will  suffice. 

Slow  growth  being  desirable  in  order  that  stocky  plants  may  be  pro- 
duced, Uie  seed  should  be  sown  under  glass  on  uumanured  soil  as  early 
as  Christmas.  If  later,  the  soil  may  be  enriched  a  little  so  that  plants 
of  good  size  be  obtained.  The  management  of  plants  under  glass  has 
already  been  alluded  to.  No  crowding  should  be  permitted.  Plants 
thinned  out  may  be  <^ picked  out"  or  ^^ spotted"  into  cold  frames,  or 
slightly-warmed  hot  beds,  4  or  6  inches  apart,  where  they  will  have 
room  for  stocky  growth.  If  every  other  row  of  seedlings,  the  rows  hav- 
ing been  3  or  4  inches  apart,  are  pulled,  there  will  be  space  left  for  the 
remaining  to  fill  out  and  for  hilling  them  up  to  encourage  the  growth 
of  roots  irom  the  covered  stem,  facilitating  growth  when  ultimately  put 
out. 

Having  grown  plants  of  proper  sizes  and  endurance  or  hardiness, 
they  should  be  transferred  to  the  open  ground  as  soon  as  the  season 
may  permit  (in  the  latter  part  of  March,  at  Savannah).  A  strong 
stocky  plant  will  better  endure  cold  and  be  invulnerable  to  injury  by 
cutworms. 

On  light  sandy  land  the  distance  apart  may  be  3}  by  4}  or  5  feet, 
while  on  a  rich  sandy  loam,  well  manured,  3^  by  7  or  even  more  may  be 
necessary.  In  cultivating  this  crop  it  is  well  to  earth  up  to  the  stem 
to  encourage  the  issuing  of  new  roots. 

The  distance  from  market  or  the  delay  of  transportation  will  deter- 
mine the  degree  of  ripeness  at  which  the  fruit  should  be  picked  in  order 
that  it  may  be  fully  ripe  and  of  proper  color  upon  arrival  in  market 
At  Savannah  it  should  Just  be  commencing  to  show  a  yellow  cast,  and 
fturther  south  as  soon  as  it  has  attained  fbll  growth  and  has  about 
nearly  reached  that  stage  of  ripeness.    Frequently  the  picking  is  done 
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iu  Florida  too  early,  the  shipments  arriving  at  the  Iforth  still  perfectlT 
green  and  hard.  Tomatoes  reqnire  more  oareAil  assorting  tiian  aDj 
other  vegetable — all  inferior,  bruised,  leaky,  or  worm-eaten  ones  should 
be  strictly  excluded.  The  trade  demands  of  late  years  that  tomatoes  be 
eaeli  wrapped  in  paper.  It  protects  the  remainder  of  the  finit  from 
leaky  or  decaying  ones.  The  paper  should  be  soft  and  strong.  Pieces 
nbout  7  inches  square  will  answer  for  medium-sised  fimit.  The  paper- 
ing involves  more  careful  packing,  and,  If  properly  done,  there  will  bf^ 
no  shifting  of  the  contents  of  the  crates.  For  packing  tomatoes  bnshel 
crates  are  generally  used,  except  at  Mobile,  where  they  are  shipped  in 
one-third  bushel  crates  and  peck  baskets. 

For  seed  the  earliest,  well-matured,  and  best-formed  fruit  should  be 
selected.  When  thoroughly  ripe  they  are  cut  in  two  and  the  seed  and 
inner  pulp  scraped  into  a  pail  or  barrel  and  allowed  to  ferment  for  sev- 
eral days  with  frequent  stirring.  The  seed  may  then  be  washed  from 
the  pulp,  dried  in  sun  and  air,  and  preserved  in  bags.  In  some  seasons 
the  large  green  worm  of  Sphinx  Carolina  and  Sphinx  quinquenuieukU 
do  considerable  injury,  when  they  must  be  hunted  and  killed,  but  the 
most  injurious  insect  is  the  Ootton-boll  Worm  or  tiie  Corn-seed  Wonn, 
Heliothis  armigera.  They  rarely  touch  the  leaves,  but  penetrate  the 
young  firuit,  one  specimen  often  boring  into  and  destroying  several 

The  Watebm^blon  {OitruUus  vulgaria). 

Melon  culture  has  of  recent  years  been  so  extensively  pursaed  along 
the  lines  of  railways  in  Georgia  (mainly),  the  product  has  been  so  esior- 
mous,  compared  with  former  yidds,  the  stock  largely,  if  not  chiefly,  of 
such  inferior  quality,  and  the  market  prices  so  much  below  a  figure 
satisfactory  to  the  regular  truck  fairmer,  that  the  latter  has  aban- 
doned it.  The  planters  now  enjoy  a  monopoly  of  this  crop,  and  if 
they  were  more  careful  to  ship  only  fruit  of  good  quality  the  xetom 
would  be  more  satisfactory  and  the  whole  industry  more  prosperous. 
^o  melon  of  poor  quality,  faulty  shape,  or  weighing  less  than  15  inmnds 
should  be  shipped.  The  crop  has  necessarily  to  be  carried  in  bulk,  is 
subject,  therefore,  to  more  or  less  injury  by  handling  during  transit,  and 
every  melon  should  be  sound  at  the  time  of  shipment.  Melons  shoaM 
not  be  planted  at  di8ta.nces  of  miles  from  the  railroads,  involving  ddays 
in  the  delivery  at  the  stations  and  damage  in  transporting  by  wagon 
over  rough  country  roads. 

The  variety  until  very  recently  planted  universally,  in  consequence 
of  its  thick  rind  and  good  carrying  capacity  together  with  large  sixe, 
was  the  Rattlesnake.  These  turned  out  so  poorly  last  year  in  size, 
quality,  and  endurance,  owing  to  the  unfavorably  wet  season,  while  the 
newly  introduced  Kolb  Gem  proved  better  in  all  these  respects,  that,  at 
least  in  the  Eastern  markets,  the  latter  has  displaced  the  former  in  iM>pa* 
lar  favor. 

Boston  and  l^ew  York  are  the  best  Eastern  markets,  but  though  the 
steamers  of  these  lines  are  capable  of  carrying  large  numbers  (the  New 
York  steamer  having  taken  70,000  at  a  trip),  the  bulk  of  the  crop  has  to 
be  distributed  to  the  various  Western  markets  by  rail,  about  1,146,00^' 
baviug  passed  over  the  Western  and  Atlantic  Railroad  alone  Uie  i>a$! 
season.  The  Ocean  Steamship  Company  carried  457,687  to  New  York 
and  Philadelphia^  the  Boston  Line  295,847. 

While  a  yield  of  1,000  melons  to  the  acre  is  not  extraordinary,  half 
the  number  may  be  considered  a  fair  crop  of  good  shipping  melons,  sneb 
only  as  should  be  marketed. 
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The  soil  best  adapted  to  the  -watermelon  is  light  warm  sand  or  yery 
Bandy  loam,  and,  if  newly  cleared  or  having  not  been  planted  for  three 
years,  so  mach  the  better.  Whatever  tends  to  compact  the  soil, 
whether  rainy  weather  or  a  deficiency  of  vegetable  matter,  is  detri- 
mental to  the  crop. 

Melons  are  nsnally  planted  in  hills,  a  conple  of  plants  to  each.  The 
land  is  laid  off  10  or  12  feet  apart  each  way,  an  opening  made  with  the 
hoe  at  each  crossing,  the  manure  incorporated  with  the  soil,  and  a  flat 
hill  a  few  inches  above  the  general  soriface  mode  over  it  for  the  recep* 
tion  of  the  seed.  Instead  of  these  distances  I  prefer  6  by  12  feet,  leav- 
ing a  single  plant  in  each,  manuring,  if  possible,  in  the  drill. 

Fresh  stable  manure  is  objectionable.  One  or  two  shovelfuls  of  de- 
cayed stable  manure,  cow  or  hog  manure,  and  a  couple  of  handfuls  of  cot- 
ton-seed meal,  or  other  fertilizer  is  generally  applied.  In  the  latitude  of 
liowndes  County,  Oeorgia,  March  1  is  early  enough  for  the  first  plant- 
ing, but  several  plantings  should  be  made  to  secure  a  stand,  even  before 
the  first  appear  above  ground.  Nothing  is  gained  by  putting  in  this 
crop  too  early.  If  the  soil  De  cold  the  seed  will  either  rot  or  not  come 
up,  or  if  it  does,  and  if  the  plants  are  exposed  to  cold  nights,  they  will 
become  stunted,  never  to  recover  vigor  enough  to  produce  fair  yields  of 
first  quality  melons. 

The  soil  between  the  rows  should  be  kept  stirred  by  the  cultivator 
and,  as  the  length  of  the  vine  increases,  fhrrows  should  be  thrown  to  the 
ridges,  leaving,  eventually,  the  plant  on  the  middle  of  wide  beds,  with 
intervening  water-furrows.  The  vines  should  never  be  handled.  Wa- 
termelons come  into  market  from  Florida  of  rather  poor  quality  about 
the  latter  part  of  May,  from  Southern  Oeorgia  about  June  15,  and 
the  sea  islands  near  Savannah  about  July  L 

An  experienced  picker  can  recognize  at  a  glance,  from  its  general 
light  and  bright  appearance,  without  touching  it,  whether  a  melon  has 
reached  the  proper  stage  of  ripeness  to  be  cut  off  the  vine  for  shipment 
It  has  reached  this  stage  when  the  interior  first  commences  to  turn  red. 
If  fully  ripe  it  will  neither  bear  transportation  nor  otherwise  be  in 
proper  state  on  arrival  in  market.  The  less  experienced  picker  must 
resort  to  other  signs  of  approaching  ripeness,  and  those  appearing  on 
the  surface  in  contact  with  the  soil  are  the  most  reliable.  If  the  rind 
here  has  hardened  so  as  to  be  with  a  little  difficulty  penetrable  by  the 
finger-nail,  or  when  the  pores  are  perceptible  to  tiie  touch  by  a  slight 
roughness  of  the  surface,  or  when  the  pores  can  be  distinctly  seen,  the 
^mdon  may  be  picked  for  shipment.  Tl^e  shriveling  of  the  ^<  curl"  or 
little  tendril  on  the  vine  nearest  to  the  ii*uit  is  a  usual  but  not  certain 
sign  of  ripeness.  A  ripe  melon  sounds  hollow  on  percussion  with  the 
knuckle,  but  a  large  unripe  one  will  emit  the  same  resonance  in  the  hot 
midday  sun.  If  the  ^^  belly"  (surfsMse  on  which  it  has  lain)  is  yellow  or 
rough  or  blistered,  it  is  too  ripe  for  shipment.  It  were  better  fed  to 
hogs  than  be  shipped  at  an  expense  for  freight.  Pressure  upon  the 
fruit  to  hear  the  rupture  of  the  flesh  within  is  mere  folly  for  any  pur- 
pose. If  intended  for  shipment  the  fruit  should  never  be  ripe  enough 
to  emit  the  sound,  and  if  for  immediate  sale  it  is  damaged  in  value  by 
the  pressure  and  rupture. 

The  melon  plant  and  the  fruit  is  subject  to  injury  from  the  larve  of 
Phacellura  hyalinitaliSy  an  insect  similar  to  the  Pickle- worm;  but,  if  it 
has  two  broods  at  the  South  the  early  one  must  be  very  small  in  num- 
ber, as  I  have  never  known  the  early  crop  to  be  depredated  upon,  whila 
the  insect  is  more  common  later  in  the  season. 
MAO— ^85 
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The  Stbawbebry  (Fragaria). 

There  are  three  prinoipal  points  of  strawberry  cnltare  at  the  Sooth 
for  the  Northern  markets,  Norfolk,  Charleston,  and  Thomasrille,  6a^ 
but  many  are  also  grown  scatteringly  in  Florida,  the  first  few  arriT- 
ing  from  there  bringing  sometimes  as  high  as  $5  per  qaart  in  New 
York. 

Some  of  the  most  popular  varieties  at  the  North  are  not  suitable  as 
market  sorts  at  the  South,  not  being  adapted  to  the  cdimate ;  bat  besides 
its  adaptability  to  the  South,  a  variety  should  be  productive,  beef  fur 
size  and  appearance,  and,  particularly,  be  sufficiently  firm  to  endure  the 
delay  and  rough  handling  of  transportation  without  injury,  so  that  it 
may  arrive  in  market  in  good  condition. 

The  old  Wilson's  Albany  or  Wilson,  and  the  Neunan  or  Charleston 
are  the  most  reliable  and  extensively  grown. 

During  mild,  seasons,  with  long  intervals  between  frosts,  fruit  may 
mature  at  any  time  during  the  winter  at  the  South  in  the  open  ground. 
I  have  had  a  fair  yield  for  a  few  days  at  Christmas. 

The  first  shipments  may  be  expected  from  Florida  about  Febroaryl, 
from  Charleston  late  in  March,  bringing  from  75  cents  to  $1,  bat  the 
price  soon  drops  as  the  quantity  increases  to  from  30  cents  to  50  cents 
per  quart  and  lower  still.  The  first  from  North  Carolina  brings  about 
the  same  price  as  the  Charleston  berries.'  The  immense  quantities  from 
Norfolk,  commencing  about  May  10,  bring  the  price  down  to  35  ceatB 
and  25  cents,  and  frequently  still  lower. 

The  best  market  for  strawberries  is  New  York.  Fanc^  prices  are  not 
often  paid  in  Baltimore.  While  in  the  cooler  and  better  adapted  cli- 
mate of  the  North  crops  as  high  as  11,000  to  14,000  quarts  have  ht&a 
creditably  reported,  it  is  doubtftil  whether,  under  the  most  fiftv(»!able 
conditions  of  a  moist  loamy  soil,  careftd  preparation,  proper  cultivation, 
&c.,  more  than  6,000  quarts  could  be  produced  at  the  South.  Three 
thousand  quarts  may  be  considered  a  good  yield  in  a  fiair  season. 

Moisture  being  indispensable  to  successful  strawberry  culture  a  soil 
should  be  selected  most  capable  of  supplying  that  requirements  and  in- 
deed a  dasp,  rich  loam,  made  friable  with  an  abundance  of  decaying 
vegetable  matter  is  best  adapted  to  this  crop.  A  great  drawback  to 
strawberry  growing  at  the  South  is  summer  killing  of  the  plants,  and 
this  is  most  likely  in  a  lighter,  hotter  soil.  If  stable  manure  is  to  be 
used  it  should  be  well  rotted.  This  plant  will  not  stand  as  heavy  man- 
uring as  at  the  North  without,  going  to  vine  at  the  expense  of  fruit,  and 
30  loads  per  acre  will  answer  on  good  soil.  €kx>d  land  having  yielded 
a  crop  of  cabbages,  well  manured,  would  require  no  better  preparation 
than  a  crop  of  pea-vines  sown  May  1,  plowed  under  August  1,  and 
planted  in  strawberries  September  1. 

The  land  having  been  deeply  plowed  in  narrow  lands  30  to  40  feet, 
the  best  method  of  planting  strawberries  on  a  large  scale  is  in  single 
rows  2i  to  3  feet  apart,  the  plants  to  stand  18  inches  in  the  rows.  This 
will  admit  of  the  use  of  a  cultivator  between  the  lines.  Many  fimnen 
neglect  their  strawberry  plants  after  the  first  crop,  and  have  to  renew 
the  planting  every  season.  In  working  the  crop  after  the  strawberrifs 
have  been  gathered  such  plants  as  have  taken  root  in  the  lines  may  be 
left,  but  all  others  should  be  removed.  The  better  plan  Is  only  to  ke^ 
the  old  plants  to  bear  the  second  crop. 

The  plants  should  be  put  out  as  earl^  as  possible,  if  a  large  produe- 
tion  is  to  be  expected.    September  is  the  safest  month,  althottgh,  it  the 
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weather  is.ftvorable  and  good  strong  plants  are  available,  it  may  be 
done  in  Aagnst.  , 

Glean  coltorey  from  the  time  of  setting  the  plants  to  that  of  gathering 
the  second  crop,  is  of  paramount  importance.  If  the  grower  is  not 
determined  to  accomplish  this  he  had  better  not  attempt  a  strawberry 
crop  in  onr  weed  and  grass  growing  country. 

After  the  last  working  and  before  the  plants  bloom  they  and  the  in- 
tervening space  shoald  be  mulched,  both  to  keep  the  fruit  clean  and 
that  the  crop  may  derive  the  other  advantages  of  the  covering.  Pine 
straw  is  that  usually  applied  at  the  South. 

Strawberries  as  far  south  as  Charleston  should  not  be  fully  ripe  when 
picked  for  market,  and  should  at  all  times  be  handled  carefully  to  avoid 
bruising.  It  is  best  to  have  the  berries  picked  directly  into  the  quart 
baskets  in  which  they  are  shipped,  provided  the  pickers  can  be  relied 
upon,  for  the  least  handling  the  better.  These  baskets  are  packed  in 
separate  tiers  in  well- ventilated  crates  holding  32  baskets,  and  these 
shipped  as  far  south  as  Charleston  in  refrigerators. 

The  common  field  crickets  are  more  destructive  to  the  fruit  than  any 
other  insect,  but  those  specially  infesting  the  strawberry  plant  at  the 
South  are,  (1)  the  Strawberry  heal-ToUeT  {Anehylcpera  fragariw)]  (2) 
the  Strawberry- worm  {Emphyitits  maculatus);  the  Strawberry  Crown- 
borer  {Analcia  fragarim) ;  (4)  the  Strawberry  Leaf-beetle  (CoIcurpM  Jkir 
vida)\  and  (5)  the  Flea-like  Negro-bug  (0(nim^lcma pulimria). 
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knmTS,  119  to  1S3. 
soils,  9, 169, 169, 170. 
'^nsmoMit.  (UUiforwicaf  73. 

Animal  Industry,  Bnrean  at,  objects  and  pniposes  of^  7. 
Animals^  diseases  of;  7,  & 

domestic,  nnmber  oL  9L 
liT<tnAcin,& 
^pJkidet,  85,86. 
Apionltnre,  station  te,  Vk 
Apple-leaf  roller,  330. 
Apple-soab  frmgni^  81. 


Arboretnm,  a  National,  190L 

AriMmm  fr^fcjrllo,  74. 

ArUicMkia  mutmtoHa,  79,73L 

Army  worm,  971. 

^fvMa^807. 

Artifloial  tetilisation  of  qneen  bees,  839. 

A$€urum  camadmue,  79. 

Ash-colored  loonstb  991. 

Asparagnsw  619. 

B. 

Bacterinm  of  swlno  plagne,  504. 

Bait,  poisoned,  as  a  remedy  for  locnsts,  939, 300, 300. 

Bftriey,  chemical  examination  ot,  147  to  149. 

eomparatiye  prodaction,  area  and  Talae  of,  3o0. 


Bean,  bash  or  snap,  613. 
Beans,  vanilla^  cnlUratio 
Bee  onltnre,  911,  333  to  343. 


exhibit  of  methods  of,  34. 
Bees  not  ix^niions  to  frnit,  338. 
Beet,  614. 

Bbnmstt,  Thoillb,  report  on  Dark-sidad  cnt-worm  by,  874 
£er6«rii2ao«a,  66. 
BiUted,  70. 
Bird  migtatloD,  inTOStifation  on,  810. 

(«9) 
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Birds  and  insects,  interrelation  ol^  810. 
Block- birds  feeding  on  locusts,  311. 

knot,  growth  and  cure  of,  78,  79. 
Blister  of  peach  leaf,  37  to  42. 
Botanical  Division  exhibits  at  New  Orleans,  34. 
Botanist,  Report  of,  63. 
Botany,  work  in  Division  of^  20. 

bran  mixed  with  arsenic  and  sugar  aa  a  remedy  against  locusts,  232,  300,  309. 
Bronchitis,  verminous,  564. 
Brood  I  of  Periodical  Cicada,  257. 

VII  of  Periodical  Cicada,  247,  250. 

XXII  of  Periodical  Cicada,  248, 251. 
Brunbr,  L.,  report  of,  on  abundance  of  Rocky  Mountain  Locust  in  1885,  303. 
BiiYAN.  W.  J.,  report  on  Texas  fever,  548. 

Buckwheat,  comparative  production,  area  and  Talue  of,  360,  361. 
Baliock's  Oriole  feeding  on  locusts,  298. 
Bureau  of  Animal  Industry,  objects  and  pniposea  of,  7. 
stations  of,  9. 

transfer  of,  to  the  Department,  9. 
Butter  and  fats,  chemical  methods  of  testing,  89,  99. 
tests  of,  94,  95. 
its  substitutes,  examination  o^  96»  96L 

chemical  tests  of,  99. 

counterfeit,  28. 

crystals,  how  to  separate,  97. 
mounting  of^  98. 
Bntterine,  chemical  tests  o^  99. 

a 

Cabbage,  615. 

white  rust  of  1885. 
Califomia,  locusts  in,  209, 229, 289, 30a 
migratory  locust,  229  to  232. 
Silk  Culture  Association,  219. 

Development  Company,  SM 
State  Boaid  of  Silk  Culture,  219,220. 
Calosama  feeding  on  garden  web- worm,  260 
Cane-sugar,  inverted,  in  honey,  IIS. 
Carbonatation  at  Ottawa,  132.    . 
Carbonic  dioxide,  119. 
Ca9oara  9agrada,  67. 
CoMena^  67. 
Coiaia  marilantlica,  68. 
Catalpa  neoiosa,  Western  hardy.  203. 
Caterpillars,  protective  coloration  of,  320. 
Cattle  fever,  geographical  distribution  of  Southern,  683. 
in  Arkansas,  523. 

Indian  Territory,  825. 
Texas,  525. 
market  prices  of,  369. 
table  of  Texas  by  counties,  560. 

showing  different  breeda  of,  and  number  imported  during  the  jc&r 
Cauliflower,  616. 

Oreal  supply  of  Europe,  402  to  404. 
(;creals,  aggregate  production  and  value  of,  351. 
area  and  crop  of  the  vear,  412. 
^neral  conclusion s  trom  examinnilon  n(,  ir>(i. 
investigation  of,  10, 133  ioV^i^. 
TiiAMBERS,  V.  T.,  description  of  Oraeilnri  i  purpurietla  \>y. .  :\:tt. 
Changes  in  the  larval  state  of  Periodical  i.'ioada,  230. 
Chemical  Division,  laboratory  exhibit  at  New  Orleans,  34i 

publications  in  1885,30. 
Chemistry,  Division  of,  work  of,  9, 11. 
Chenopodiumt  85. 
Chimnev  Swallow,  240. 
Cbinch-bng  in  Indiana,  318. 
Cicada,  233,234,240. 
Cindnnati  ifixpoaltion,  preparation  of  exhibit  for,  81 
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Cleveland  Exposition,  preparation  of  exhibit  fbr  33. 
Clover  sickness,  84. 
Coca,  introdaotion  of,  63. 
Coed,  85. 
CoooidcB,  86. 
Coccus  manniparuSf  86. 
Colleges,  agnoaltural,  6. 
Comoiercial  glaoose,  114. 

Comniissioner's  ciroular  relative  to  pleoro-pneamonia,  AprlL  1885,  6S9. 
replies  to,  rrom  different  counties,  530  to  546. 
Conclusion  of  Statistician's  report,  430. 
Conclusions,  general,  from  experiments  at  OttawSi  137, 136. 
Cofiops  parasitic  on  locusts,  299. 
Convention  of  agriculturists,  6. 
CoQUuiiETT,  D.  W.,  description  of  larva  of  Sceopsli  permundana  by,  331. 

report  on  locusts  of  San  Joaquin  Valleyi  Cal.^  by,  9891 
Com,  area  and  crop  of  1885,  407. 

chemical  examination  of,  138, 139. 

comparative  production,  area  and  mXuM  o^  Stf^S^T* 
Cotton,  area  and  crop  of  the  year,  42& 
production  of.  6. 
seed  as  a  fertilizer,  594. 
Crop  estimates  for  1884,  Ubie  of,  35>t  to  360. 

Bummarv  for  each  State,  360  to  363. 
Crops  of  the  farm,  table  showing  estimate  of  aorts  and  ralnes,  366. 

year  1885,  404. 
Crossing  of  seed,  4a 
Crowfoot,  character  and  uses  of^  75. 
Crystals,  butter,  mounting  of,  96. 
to  separate,  97. 
of  lard,  how  to  detect,  99. 
Cucumber,  617. 

CinnnNOB  AM,  a  P..  report  of  a  trip  through  Texas,  546  to  6481 
Customs,  imports,  foreign,  4S&. 
Cyclone  nozzle,  303. 
Cy$topiu9  oandidu$t  85. 
CJfioMekM  94uroopiaid69,  93. 

Dadiftoiamiwm  agvpUemm,  76. 

Dairy  Statistics,  International,  487. 

Dark-sided  cut-worm,  d09,  970,  975. 

Defecation  with  acid  albumen,  136. 

Departmental  reports,  29. 

Destructive  locusts  in  1885,  909,226,999,939,889,309,3061 

Detection  of  adulteration  in  honey*  115. 

Devastating  locust,  291  to  295. 

IHplo9i9,  the  pear,  209, 283, 2H7J18. 

Diptera,  parasitic  on  locusts,  299, 310. 

Diseases  of  animals^  7. 

Distribution  of  seed,  47, 48. 

Division  of  Chemistry,  9. 

Entomology,  207,919, 9ia 

SUtistics,  work  oL  14. 
DroiopMla  bred  tnm  peait,  984. 

Economic  entomology,  exhibit  of,  at  New  Orleans,  910  to  919» 
Edible  pore  mushroom,  105. 
Egg  plant,  617. 
Ehnaine  indioa,  75. 


agypliaea,  75. 
logical  ~*  •  • 


Entomological  Division,  work  o^  19. 

pablicattons  in  Im,  30. 

EHoooma  cmpidaia^  76. 
EriodiUdyw  glMn^nm^  71. 
Eryikraxyhn  eooo,  68. 
A^AorM»71,79. 

eeroffatai  71, 79. 
"  i79L 
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Europe,  oeieal  supply  of,  402  to  404. 

Evergreen  Cleora,  327,  :S28. 

Examination  of  butter  and  iti  subsitntes,  95  to  97. 

Pasteur's  vaooine  for  nmget,  479. 
Experiment  stations,  6. 
Experiments  in  Alaska,  20. 

the  manufacture  of  sugary  IOl 
Exports  and  imports,  agrioulturaly  917  to  380. 

P. 
Fairy  ring  cbampignon,  103. 
Farm  animals,  numbers,  417. 
prioes,422. 

tables  of  number  on  fums,  987  to  86&> 
yalue,  419. 
orops,  average  composition  of,  IS8. 
prices,  415. 
Fences,  cost  of,  188. 
Fertility,  on  what  it  depends,  168. 
Fibers,  profitable  production  of,  5. 
Filature,  establishment  of,  216,  217. 
Fitch,  Dr.  Aba,  natural  history  of  White-pine  weevil,  328» 
Flaccidity,  a  disease  of  silk  worms,  221, 2»S. 
Flax,  area  and  product  of  the  year,  417. 
Food  adulteration,  11. 
Foreiffu  medicinal  plants,  64. 
Forest  fires,  from  locomotives,  203. 

tree  insects,  report  on,  by  Dr.  A.  8.  Paokabd,  319  to  932. 
plantation  in  Kansas,  203. 
Forests,  dis&ibution  of  in  the  United  States,  187, 188. 
effect  of,  on  climate,  196. 
increase  or  decrease  of,  190. 
influence  of,  on  streams,  Ac,  192. 
present  area  of,  in  the  States  and  Territories,  186. 
Forestry  Congress,  the  American,  199. 
Southern,  199. 
Division,  progress  of,  during  the  year,  204  to  206. 
investigations  during  the  present  year,  186. 
new  volame  of  reports  on,  184. 
publication  in  1885,30. 
report  of  Chief  of,  183. 
work  in  Division  of,  21. 
Fowls,  gape  disease  of,  550. 

experiments  with,  by  Dr.  WAi.KXBy'551  to  663. 
Fruits,  &c.,  profitable  production  of^  5. 
Fumigating  with  sulphur  for  locusts,  300. 
Fungi,  94. 
Fungous  diseaaee  of  plants,  76  to  85. 

G. 

Garden  and  Grounds,  work  tn  Division  of^  16. 

web- worm,  209,  265  to  270. 
Genera]  notes  on  butter,  fiats,  Ac,  100. 
OmtUalia  in  Diptera,  olassiflcatory  value  o(  287. 
Geometrid  larv»,  proteotive  reaemblanoe  in.  380. 

Irifoliaia,  68. 
Glucose,  commercial,  114. 

estimation  of  water  in,  116. 
OtyeyrrhiMa  clabra,  65. 
Gooseberry  blight,  81. 

Government  encouragement  of  wheat  culture  in  India,  680. 
Grain  sphenophorus,  315, 316. 
Grant,  Bi.  B.,  on  poisoning  garden  web-worm,  269. 
Grape-vine  mildew,  84. 

-Grape- vines,  true  cause  of  failure  in  growing,  39,  96,  97. 
Orau&ie,  a  disease  of  silk  worms,  221. 
Grasses,  notes  on,  74, 
Orindaia  rolu$ta,  70. 

Gnmnd  available  fbr  field  work  too  limited,  39. 
Qnm  plant,  oharaotar  and  uaas  oC  70, 71. 
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B. 

ffamamelaeeaj,  09^  70. 
MamamelUf  Gd. 

tirginieaf  69. 
Harpaha  feeding  on  garden  web-worm,  269. 
Hausbr,  Bev.  I.  L.,  report  by,  on  wheat  onltnie  in  Indiay  660l» 
Hay,  comparatiTe  prodactlon  and  valne  oi^  36S» 
Hedgehog,  or  apine-musbroom,  103. 
Hickory  Eeoop^,  330, 331. 
Honey,  adulteration  of,  bow  detected,  llfi. 

and  its  adniterations.  109. 

data  of  work  on,  117. 

description  of  samples,  110. 

estimation  of  water  in,  116. 

outline  of  method  in  examining,  117. 
Honey-dew,  86,  86. 
Honeys,  analytical  table  of  adulterated|  UL 

remarks  on  tables,  118, 113. 
Hot^beds  and  cold  frames,  600. 
Hybridization  of  seeds,  4& 
MfinpkjfUaMmt  71.      ^ 

•  L 

JIaxcmHiis,  67. 
doAoon,  67. 
paragnayentiif  67. 
Implements,  agricultural,  384. 
Imported  Elm-leaf  beetl^  Bulletin  No.  6  on,  813. 
India,  wheat  culture  in,  669. 

area  and  population  ol^  681. 
Indian  millet,  character  and  oses  ol^  76. 

physio,  character  and  uses  ot  68,  69. 

turnip,  character  and  uses  o(  74. 
Insecticide  machinery  and  contrirances  for  destroying  insecta,  collection  o^  33. 

substances,  collection  o^  33. 
Insects  affecting  fidl  wheat,  311. 
forest  trees,  319. 

and  birds,  interrelations  o^  810. 

injurious  to  agriculture,  collection  of.  33. 
International  Statistical  Institute,  organization  of,  346. 
Introduced  insect  pests,  preventing  spread  of,  809. 
Inverted  cane  sugar  in  noney,  116. 
Investigation  of  cereals,  10. 
Ipecac,  American,  character  and  uses  of,  78. 

wild,  character  and  uses  of,  71,  78. 
Irrigation  in  Indl%  680. 
iiiMoaia,  31L 

J. 

Jsf ersoiiia  IXpkyZte,  66, 67. 

Johnson  grass,  poisonous,  reports  upon,  in  Montana,  74, 76. 


Kale,  Borecole  or  Sprouts,  618. 
Kerosene  emulsion  m  Dark-sided  out-worm,  878. 
Locusts,  300. 
effect  of;  on  Periodical  Cicada,  844. 
KOBBBLB,  Albsrt,  report  on  locusts  at  and  about  Folsom,  Cal.,  SOSl 
Knmys,  118. 

method  of  analysis,  119. 
Uble  of  analj|Mvl^>  ISl,  188. 


liadies'  Silk  Culture  Society  of  Califiimia,  810. 
leaf  brownness  of  the  pear,  88. 
Leather-beeUe,  809, 868  to  864. 
XqHdcgyfsnMW  laiTs^ode  of  fteding  in,  38Ql 
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Lettace  mold,  84. 

Lioorioe,  onltare  of,  flS. 

Liquidambar  siyraeiftua,  70L 

Liver  fuDgas  moRhroom,  107. 

Live  stock  in  foreign  oonntries.  424  to  4M 

Lizard  feeding  npon  loeasto,  29%, 

Local  agrionltnral  socielieB.  6. 

Locust,  Ash-colored,  291, 292, 293. 

California  Migrating,  209, 229, 291, 806. 

Devastating,  209, 229, 291, 308. 

Differential,  2:0, 293, 296. 

Lesser,  233, 303, 306. 

Bed-legged,  233, 303. 

Rocky  Monntain,  228, 303, 306. 

Yellow,  296. 
Locust  injury  in  1885, 209, 228, 289, 303, 308. 

Locusts  in  California,  209, 229, 239, 289, 292, 297, 999, 300, 302, 306  to  311. 
the  Eastern  States,  232. 
Northwest,  303  to  307. 


Maillot,  Professor,  on  examination  of  silk-wT)rm  cocoons  foTp^Mne,  VSlL 
Maize,  production  of,  6. 
Maple  sugar  industry,  185. 
Marsh-mallow  root,  culture  and  uses  of,  66. 
McLaim,  N.  W.,  report  on  experiments  in  apiculture,  333* 
Medicinal  plants,  introduction  and  cultivation  of,  19. 

of  foreign,  63, 64. 
native,  66. 
MBlanofluB,  230, 231, 232, 233, 303, 304, 306, 307. 
Method  of  analysis  of  kumys,  119. 

outline  of,  in  examining  honey,  117. 
Miorol^idopUTOUs  larva,  mode  of  feeding  in,  320. 
Microscopical  Di vision,  exhibit  of  drawings,  34. 

work  of,  27. 
MiK.  Dr.  Jos.,  on  Ceoidomyia  nigra^  287. 
Mildew  of  clover,  84. 

white,  81. 
Mildews  and  blights,  35. 
Misoellaneous  insects,  chapter  on,  226. 

.     publioationB  in  1885, 30, 31. 
Mite  on  locusts,  299. 
Montana  Bi^servation,  904. 
Morthiera  meapilL  82. 
Mulberry  trees,  distribution  of^  214. 
Muioardine^  a  disease  of  silk- worms,  221.  ^ 
Muahrooms,  102  to  107. 

N. 

Native  medicinal  plants,  66. 

New  Orleans  Exposition,  exhibit  of  economic  entomology  at,  212. 

Nitrogen  and  carbon  in  various  soils,  tables  of,  167, 1681 

sources  of  for  crops,  166. 
Nixon.  Jacob,  on  remedy  ror  garden  web-wonn,  970. 
Non-migratory  locusts,  239. 
Notes  on  grasses,  74. 

Notodontian  larva,  protective  resemblance  in,  :)90. 
Nozzles,  303. 

O. 

Oats,  area  and  crop  of  1885,  411. 

chemical  examination  of,  144,  147. 

comparative  production,  area,  and  value  o^  31^ 
Oemlbr,  Dr.  a.,  report  on  truck  farming,  583b 
Oidium,  81. 

Uucoctmium,  61. 
tudeerif  81. 
Oleomargarine,  ch«mioai;t6fti  of.  Ml 
Onion,  619. 
Onion  fly,  974. 
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Opium,  oa]tiv4tfon  of;  64. 
Orange-milk  maahroom,  103. 
Ornitliology,  eoonomio,  210. 

promotioD  of  economio.  19. 
Ottawa  experiments,  report  of  the,  i'23  to  138. 
tables  of  diffusion  at,  126, 130, 131. 

P. 

Packard,  Dr.  A.  S.,  report  on  forest-tree  insects,  319. 

Panicum  sanguinaU,  75. 

Paparer  Bomniferunif  64. 

Parasites  in  domestic  fowls,  9S. 

Pasteur,  L.,  on  detecting  presence  of  flaocidity  in  chiysalides  of  silk- worm,  223. 

Pasteur's  vaccine  for  raugeL  an  examination  of,  479. 

Pea,  620. 

Peach-leaf  blister  and  yellows,  37  to  43. 

Pear  lHploti9,  283. 

tree  blight,  causes  and  remediM,  43  to  45. 
soi%,  81. 
Pears  cracking,  causes  and  remedies,  48  to  45. 
P^Mas,  a  disease  of  silk-worms,  215, 221  to  StSG. 
Pedigree  stock,  value  of,  424. 
Periodical  Cicada,  210,  213,  233  to  266. 
PfHfporiacMB,  80. 
Pmtimotporaf  77.  84. 

^MM,  85. 

ft^Ma,  84. 
paraHHca^  84. 
BcklMdmiauOf  84. 
iparta,  84. 
trifoli&rumt  84. 
viKoola,  78, 84. 
PtfitfiotpoTto^  83, 84, 85. 
Peruvian  bark,  description  of,  66. 
Pkl&um  praten$e,9f» 
PAoma,80. 
Phyllcnura,  879. 

galls  inhabited  by  Antkonmui,  97a 
Pkjfi&piJutra  H\fe$tan9, 83. 
Pine  ^morMa,  327, 329. 
PiperaoMB,  73. 
Plant-lice,  85. 

Plants,  cross  and  self  fertilization  of^  51. 
ftingous  diseases  oi^  76  to  85. 
under  glass,  33. 
Platygaster,  parasytic  on  pear  midge  larva,  285. 
Pleuro-pueumonia,  action  taken  in  regard  to,  431 
in  Delaware.  470. 
Illinois,  468. 
Kansas,  467. 
'     *  Kentucky,  431. 

Maryland,  472. 
New  Jersey,  472. 
Ohio,  468. 
PennsyWania,  472. 
Virginia  and  West  Virginia,  409. 
inocuUtion  for,  by  State  authorities  and  others,  476. 
investigations  in  reference  to,  in  Tennessee,  438. 

Texas.  439. 
letter  of  Governor  Knott  in  relation  to,  432. 
notion  in  regard  to,  in  Missouri.  463. 

opinion  of  the  Attorney-General  on  the  law  for  extirpating,  461. 
outbreak  of,  in  Missouri,  452. 
progress  of,  in  Missouri,  458. 
rsoent  developments  in  regafd  to,  in  Kentneky,  444. 
Import  of  tlie  State  board  of  Missouri  in  zeferenoe  to,  464. 
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nemo  pneumonlft,  rales  and  legolatioxui  fixr  the  oo-operatioii  with  States  fbr  the  i 
preasion  of,  449. 
Bummary  in  ref^ard  to,  473. 
PolBoned  hait  as  a  remedy  for  loonsts,  232,  200/900, 
Pollen  of  seed,  49,  .50. 
Pomological  exhibit  at  New  Orleans,  35. 
PoPBNOB,  Profl  E.  A.,  aeoonnt  of  Euryenon  nmlolif,  SM8. 
Potato  rot^  45,  46,  83. 

oanses  and  remedies,  45,  46. 
Potatoes,  comparative  prodnotion,  area  and  yalne  ot,  ZBl,  3S8L 
crop  of  the  world,  376. 
1885,  412. 
Prianonyx  atrata,  896  to  311. 
Prodaotion  of  new  yaiieties  of  wheat,  68. 

by  Professor  Blouht,  63. 
Proteotiye  resemblanoe  and  coloration  in  Lepidopterout  lairn,  390. 
Pnblioations  by  the  Department  in  1886,  89  to  3L 
Poif-ball  mnshroom.  106. 
Pnrple  willow  QraoilariiL  338,  333. 
Fyiethmm,  eiXbot  ol  on  looosts,  891. 

Petiodioal  Cicada,  843. 

Q. 

Qnaek  grass,  88. 

Qoaraiitine  of  United  States  neat  cattle,  665. 

stations,  Coopersbnrg  and  Chester,  Pa.,  566. 

Garfield,  N.  J.,  near  New  York,  565. 

Patapeoo,  near  Baltimore,  Md.,  566. 

San  Franeiseo,  CaL,  566. 

Waltham  and  Littleton,  Mass.,  565. 

tftbls  showing  munber  of  oatHs  i^  666i 


Badidi,689. 

Bailroads,  cross  and  net  earnings  of,  401,  408L 

Hainfall  and  temperature,  405. 

of  the  wbeat  area  in  India,  570. 
IZaNNOaria  taloMsi,  88,1 
Bed  gnm,  character  and  nses  o^  70, 

togged  loonst,  833,  303. 
Report  of  the  Botanist,  63. 

Bniean  of  Animal  Indnsttyr  43L 
Chemist,  109. 

Chief  of  Seed  Divisionf  47. 
Commissioner.  5. 
Entomological  Diyision,  307, 
Forestry  fiiTision,  183. 
Uicrosoopist,  89. 
Ottawa  ezpcarimeata,  183. 
Statistician.  345. 

Superintendent  of  Garden  and  Grounds,  SX 
4m  agricmtnre,  333. 

Dark-sided  cut-worm-  873,  874. 
fbrest-tree  insect^  319. 
insects  affscting  fall  wheat,  81L 
Locusts  in  California,  989,  SOa 
the  Northwest,  303. 
Strawberry  weeril,  877. 
Truck  farming,  by  Dr.  OSMUSB,  583. 
Rhammui  eatifomiom*,  68. 
calaarMoM,  68. 
jmrt^tofMU,  67. 
Rheumatism  root,  oharacter  and  usss  of,  66, 67. 
Meum  ojgMnaUf  65. 
Bhabarb,  onlture  c^  65. 
Ukui  le5ota,  71. 

Book;  Mountain  Looosti  909,  886^889, 894, 303,  306^  307. 
AwWia,  79,  80. 
BooeioliSl 
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Hot  Af  the  poUto,  oaoBM  and  xttnadiei,  45,  46»  8S. 

Bought,  inyettigation  of,  516. 

Rules  and  rogmationB  for  oo-operation  with  States  for  the  tnppreasion  of  plenro-pneo- 

monia,  449. 
Rye,  chemical  examination  of,  149, 150. 

oomparatiye  production,  area,  andyalneof,  349. 


Saint  Angnstine  icroBS,  75. 

San  Joaauin  Valley,  California,  loonste  in,  289. 

Jose  nozzle,  303. 
Say's  description  of  Anthon0mn$  muBCuhu  and  A.  9ignatu$,  380.  • 
Sohmidberobr's  aooonnt  of  Caddomyto  niifrat  286. 
Seed  ohanffing,  58. 

crossing  or  hybridization.  48. 
DiTision,  Report  of  Chief  of,  47. 

work  in,  25. 
improyement  of,  48. 

by  selection  and  onltiyati^B,  54,55. 
nomenclature  of,  59. 
pollen,  49. 

saying,  50. 
sahstances  affecting  the  germination  of,  58. 
Seeds,  amount  appropriated  for  the  purchase  and  distribution  of,  47. 
complaints  as  to  distribution  of,  48. 
differences  in,  of  the  same  plant,  54. 
distributed  annna]ly|  47. 
germination  of,  57. 

mterchange  of,  with  foreign  countries,  48i 
methods  oi  distribution  oi^  60. 
object  of  distribution,  47. 
proper  method  of  distribnting,  47. 
tabular  statement  of  distribution  of,  in  1884-^85,  61. 
Titality  of,  56. 
Self-fertilization  of  plants,  61. 
Serrell's  automatic  silk-reel,  208, 209, 218. 
SeUMriaglaueia,  88. 
Silk  culture,  exhibit  of  at  Exposition,  34. 

in  the  United  States,  207  to  209, 214  to  219, 221, 223, 227. 
work  in  Diyision  of,  13. 
Skunk  cabbage,  character  of^  74. 
Smith,  J.  B.,  report  on  Dark-sided  cut-worm,  273. 

Strawberry  weeyll,  277. 
Smut  of  timothy,  87. 

Indian  com,  88. 
Societies,  local  agriculture,  6. 
Soil,  acquired  or  temporary  fertility  of  160. 

analysis,  objects,  and  interpretation  of,  170. 

of,  in  India,  569. 
analyses,  151. 

apparatus  used  for  mechanical  analyds  of,  161. 
barrenness  of^  158. 

oare  necessary  in  obtainine  sample  of;  168. 
ehemioal  properties  ot  161. 
composition  of  the,  152. 
denudation  o^  153. 
difference  between,  and  subsoil,  152. 
effect  of  sand  in,  161. 

fertility  of^  depends  on  climatic  conditions,  167« 
ibrmation  of^  153. 
how  tilled  in  India,  GH. 
improyement  oil  160. 
meohanical  analysis  of;  160. 
objection  to  meohanical  analysis  of,  16L 
on  deriyation  and  formation  of;  15L 
power  of  retaining  moisture  in,  167, 
quantity  of;  swept  away,  164. 
iemperatuxe  of,  157. 
wilghtoi;  per  aon^  lOH 
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SoUs,  alMorbent  and  retentiYO  powen  ot,  166b 
alMorption  of  ammoniaoal  salts  by,  156, 
analysis  of,  9. 

air  dried,  tables  of.  174  to  178. 
qnestioDS  answered  by.  169. 
ohemioal  composition  of,  162  to  166. 
formed  by  the  different  ffeologlcal  fonnatlons,  15X 
from  Alexandria^  La.,  181. 

Berrien  County,  Michigan,  177. 
Boone  Connty,  Indiana,  178. 
Osweffo,  N.  v.,  179. 
Rapifies  Parish,  Louisiana^  180. 
Walla  Walla,  Wash.,  177. 
general  classification  of^  152. 

conclusions  in  regard  to.  156. 
fertility  of,  154. 
geological  character  and  distribution  o^  171, 172, 173. 

classification  of,  152. ' 
history  of,  analyzed,  173. 
importance  of  a  proper  mechanical  condition,  156. 


Table  of  ^othamsted  aniJysis,  167. 

showing  the  specific  gravity  of^  169. 
Tables  of  nitrogen  and  carbon  in  Tarioos,  168L 
Tariations  in  the  texture  of,  155. 
Soluble  matter  and  water  in  canes,  135.  , 

Sorghum  halapeMe,  74. 
Sorghum  Juices^  analysis  of,  133, 134. 
seed,  improvement  of,  55. 
■ugar  exhibited  at  New  Orleans,  34. 

experiments  with  at  Ottawa,  123  to  126. 
tables  of  diffusion  of,  126, 130. 
Southern  Forestry  Congress,  199. 
Spanow,  California,  feeding  on  locusts,  298. 

English,  M.  Cicada^  23& 
Spinach.  622. 

Spraoe-Dnd  caterpillar,  321. 
worm,  325,  326. 
Plume-moth,  326. 
Theilnay328.  • 

Squash,  622L 

State  experiment  stations,  7. 
Stadstioal  Division,  diagrams  exhibited,  34. 

pubUcaUons^  ld85,  29. 
Statistician,  report  of;  345. 
Statistics,  work  in  Division  o^  14. 
Stenotaphrum  amerieamwmf  75. 
Btrawbexxy,  626. 

Crown-miner,  978. 
Root-worm,  278. 
WeevU  209,276to281. 
Sucrose  (cane-sugar),  115. 

detection  of  in  honey,  115. 
Sugar,  experiments  in  the  manufacture  of,  10. 

industry,  development  of,  5. 
Sweet-gum,  character  and  uses  of^  70. 
Swine  breedinff  in  America^  370  to  372. 
plague,  oacterium  ojl  504, 

conclusion  of  investigations  concerning  the  cause  of,^  486* 

report  on,  521. 
disease  as  observed  in  swine,  513. 
^neral  r^um6  of  investigations  concerning,  6001 
investigations  in,  476. 
other  investigations  of.  616. 
results  of  latest  investigations  in,  511, 
Symploearpui  fmUdnt.  74. 
£|rfyMda^  monograph  on,  by  Dr.  S.  W.  Wxllisto»,  21JL 
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T. 

Tables  Not.  1,  2,  3,  4,  5  of  analyses  of  Tarions  honeysi  111. 
of  diffiuioD  experiments  at  Ottawa,  126, 130. 
remarks  on,  112. 
Taehina  flies  attacking  loonsts,  310. 

parasitic  on  Euryerwn  rantaJU^  269. 
Tarnished  p1ant-ba^,  317. 
Temperatiire  an^  rainfall,  405. 

table  of  406. 
of  wheat  area  in  India,  670. 
Tera»  vOmmama^  332. 
Tests  of  butter  and  other  fats,  94,  96. 
Textile  fiberB,stractnre  and  examination  of^  89,  90,  91. 
Timber  and  lands,  suspension  of  sale  of,  204. 

thieves  on  pnblio  lands,  204. 
Timothy,  smnt  of,  87. 

Tobacco,  comparative  production,  area,  and  value  of.  352. 1 
Tomato,  623. 
Tortrit,  321,  325,  326,  329. 
Transportation  rates,  394  to  401. 
Tree  planting  by  railroad  companies,  200  to  202. 
extent  and  success  of,  196  to  198. 
seed,  distribution  of.  19a 
Trees  on  the  Western  plains,  184. 
l>rimeroiropi8,  296.  297,  307. 
THtUmm  repens,  So. 

Trough  used  for  catching  locusts,  300. 
Truck  farming,  by  A.  Oemler,  583. 

causes  of  failure  in,  608., 
green  manure  for,  597. 
Eibor  in,  585. 
locations  ofl  586. 
manure  and  its  application,  690. 
packing  and  marketing  for,  602. 
profits  of,  607. 
seed  for,  605. 

soil  and  preparation^  687. 
■hipped,  amount  of,  6i0. 
Twin  lea^  character  and  uses  oi^  66|  67. 

U. 

Undnula,  81. 

spiralU,  84. 
Uitpagopanici  glauoi,  88. 

salveiij  87. 

Zea  May$,  79, 88. 

V. 

Value  per  acre  of  farm  products,  365, 366. 

quarterly  amount  of  products,  366. 
Vanilla  beans,  cultivation  of,  65, 66. 
Vanilla  planif 000,^6. 
Variegated  EeoopHs,  331. 
Virginia  creeper,  84. 

snake-root,  character  and  uses  of,  78. 
Vitality  of  seeds,  56. 
V-marked  CaooBeia,  329, 330. 

W. 
Wages  of  farm  labor,  380  to  384. 
Wahl  vacuum  pan,  135. 
Wasps  preying  upon  locusts.  298. 
Waste  waters  from  cells  at  Ottawa,  131. 
Watermelon,  624. 

Wax,  economy  in  the  production  of,  334. 
Webster,  F.  M.,  report  on  insects  affecting  fall  wheat,  311. 
Web  worm.   (See  Garden  web-worm). 
Weight  of  ordinary  crops,  table  of,  158, 159. 
s(^  p«  acre,  16a. 
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Wheati  Mr«ag6  of  in  lodia,  674. 57S. 
KTM  and  OOP  of  1885,  409. 
chemioal  examination  of^  140  to  144. 
comparatiye  prodnotion,  area,  and  ralae  of,  848L 
onltiTation  of,  in  India^  573. 

cost  of,  in  India,  573. 
cnltnre  in  India,  hj  Rev.  I.  L.  Hauseb,  560. 
di8tribntionof,372. 
effect  of  DTodaot  on  price  of^  374. 
export  or,  from  India,  576. 
increaae  of  yield,  375. 
insects,  311,  315,  316,  317,  318. 
prices  of,  in  India,  577. 
prodaction  and  exportation  of,  374. 
of  new  raxietiea  of^  68. 

hj  Professor  BLOimr,  63. 
reaping  and  thrashing  in  India,  572. 
soaking  seed,  79. 
transportation  of,  in  India,  576. 
▼arieties  of,  in  India,  579. 
weight  by  bushel  of  different  Tarieties,  143. 
winter,  area  and  crop  of  the  year,  414. 
White  grub,  316. 

-heart  hickoiy  OeUoMa^  331, 332. 
pine  weeyil,  322  to  325. 
rust  of  cabbage,  85. 

the  strawbexryy  82. 
Wild  ginger,  character  and  oses  of  78, 78. 
ipecac,  character  and  nses  of;  71, 72. 
senna,  character  and  nses  of,  68.  • 

tnmip,  character  and  nses  of;  74. 
Willow  TeroB,  332. 
Wintering  bees,  335. 
Witch  hazel,  charactor  and  nses  o^  69. 
Wood,  consumption  of,  for  railroad  ties,  185. 
exports  and  imports  of,  189. 
manufactures  of,  190. 
Woods  and  wood  products,  exhibition  of,  at  New  Orleana,' 163. 
Wool  industry,  28. 
Work  under  the  direction  of  assistant  chemists,  138  to  182. 

T. 

T^ifij»f^9  67* 

Yellows  in  peach  trees,  cause  of,  37  to  42. 
Yellow  locust,  296. 
Terba  manaa,  73. 
Mato,  71. 
Yield  per  acre  of  fann  pzodnctSi  tables  of,  364, 365. 

Z.  ' 
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